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I t h a s l o n g t e e n r e c o g n i z e d t h a t t h e male a c c e s s o r y g e n i t a l 
o r g a n s a r e dependent upon a n d r o g e n i c hormones f o r m a i n t e n a n c e o f 
t h e i r c e l l u l a r i n t e g r i t y and complex f u n c t i o n s . I t i s a l s o known 
f o r some y e a r s t h a t m e a s u r a b l e l e v e l s o f c i r c u l a t i n g e s t r o g e n s 
a r e p r e s e n t i n male mammals which s u g g e s t s t h e p o s s i b i l i t y t h a t 
e s t r o g e n ( s ) a l s o may h a v e a r o l e i n r e g u l a t i n g p h y s i o l o g i c a l 
p r o c e s s e s i n t h e male , e i t h e r d i r e c t l y o r b y mod ul a t i ng t h e 
a c t i o n o f a n d r o g e n . Thus, t h e p h y s i o l o g i c a l e f f e c t s o f s e x 
hormones i n t h e male g e n i t a l o r g a n s may r e f l e c t t h e combined 
e f f e c t s o f t h e e s t r o g e n i c and a n d r o g e n i c h o r m o n e s . One o f t h e 
* 
s i g n i f i c a n t deve lopments made d u r i n g t h e l a s t f i f t e e n y e a r s i n 
I 
t h e s tudy o f m o l e c u l a r m e c h a n i s m ( s ) o f s t e r o i d hormone a c t i o n i s 
t h e d i s c o v e r y of p r o t e i n s t h a t can s e l e c t i v e l y b i n d b i o l o g i c a l l y 
a c t i v e s t e r o i d s i n t h e t a r g e t c e l l s and t h e s e p r o t e i n s h a v e b e e n 
d e s i g n a t e d as s t e r o i d r e c e p t o r s . I n e x p e r i m e n t a l a n i m a l s , 
i n j e c t e d r a d i o a c t i v e e s t r o g e n has been o b s e r v e d t o a c c u m u l a t e 
s e l e c t i v e l y i n t a r g e t t i s s u e s and i t h a s b e e n s p e c u l a t e d t h a t 
e s t r o g e n r e s p o n s i v e t a r g e t t i s s u e s c o n t a i n a s p e c i f i c b i n d i n g 
p r o t e i n t o a c c o u n t f o r such o b s e r v a t i o n s . T h i s s p e c i f i c b i n d i n g 
p r o t e i n h a s been d e f i n e d as e s t r o g e n r e c e p t o r . 
I n r e c e n t y e a r s mammalian e p i d i d y m i s i s r e c e i v i n g c o n c e r t e d 
a t t e n t i o n o f t h e i n v e s t i g a t o r s . U n d e r s t a n d i n g o f t h e m o l e c u l a r 
c o n t r o l o f ep id idymal f u n c t i o n i s e s s e n t i a l t o i d e n t i f y new 
a p p r o a c h e s t o f e r t i l i t y r e g u l a t i o n i n m a l e . The p r e s e n t s t u d i e s 
a r e c o n c e r n e d w i t h t h e d e m o n s t r a t i o n o f p r e s e n c e o f e s t r o g e n 
r e c e p t o r s and t h e p h y s i o l o g i c a l r o l e o f e s t r o g e n i n t h e e p i d i -
dymis of- r a t o A. p r e l i m i n a r y s t u d y on t h e s e a s p e c t s was c a r r i e d 
o u t on t h e e p i d i d y m i s o f r h e s u s monkey a s w e l l . I n "both t h e s e 
s t u d i e s p r o s t a t e was a l s o i n v e s t i g a t e d f o r t h e purpose o f 
c o m p a r i s o n . The e s t r o g e n induced b i o c h e m i c a l changes i n t h e 
e p i d i d y m i s were compared w i t h t h o s e o b s e r v e d a f t e r androgen 
t r e a t m e n t . The r e s u l t s o f t h e p r e s e n t s t u d y a r e summarised 
b e l o w . 
I n t h e f i r s t s e r i e s o f e x p e r i m e n t s t h e uptake and r e t e n -
t i o n o f (^H) e s t r a d i o l b y t h e e p i d i d y m i s ( c a p u t , c o r p u s and 
Cauda p o r t i o n s ) and vas d e f e r e n s was i n v e s t i g a t e d , and f o r 
c o m p a r i s o n two o t h e r a c c e s s o r y g e n i t a l t i s s u e s v i z . s e m i n a l 
v e s i c l e s and v e n t r a l p r o s t a t e were a l s o i n v e s t i g a t e d . The 
d i s t r i b u t i o n o f t h e l a b e l l e d hormone i n t h e v a r i o u s a c c e s s o r y 
s e x o r g a n s was examined i n a d u l t o r c h i d e c t o m i s e d ( c a s t r a t e d f o r 
48 h r ) r a t s f o l l o w i n g i n t r a v e n o u s a d m i n i s t r a t i o n o f t h e s t e r o i d . 
A.t 30 min. t h e e p i d i d y m i s and v a s d e f e r e n s showed r e l a t i v e l y 
h i g h e r u p t a k e a s compared t o o t h e r o r g a n s and a t a l l i n t e r v a l s 
examined (15» 3 0 , 60 min . and 6 h r ) t h e c o r p u s epidid5miis and 
vas d e f e r e n s r e t a i n e d maximum r a d i o a c t i v i t y . The a c c u m u l a t i o n 
o f e s t r o g e n i n t h e a c c e s s o r y s e x o r g a n s was a g a i n s t a c o n c e n -
t r a t i o n g r a d i e n t . T h e r e was a marked r e d u c t i o n i n t h e u p t a k e 
o f l a b e l l e d e s t r a d i o l by a l l t h e a c c e s s o r y g e n i t a l o r g a n s 
f o l l o w i n g l o n g - t e r m ( 2 1 d a y s ) c a s t r a t i o n and androgen t r e a t m e n t 
f o r s e v e n days p r i o r t o a u t o p s y r e s t o r e d t h e uptake t o v a r y i n g 
d e g r e e s i n d i f f e r e n t o r g a n s . 
I n t h e second s e r i e s o f e x p e r i m e n t s , s t u d i e s were c a r r i e d 
out t o d e m o n s t r a t e t h e p r e s e n c e o f e s t r o g e n r e c e p t o r s i n t h e 
immature r a t ep id idymis and v e n t r a l p r o s t a t e and a l s o t h e 
b i o l o g i c a l r e s p o n s e o f t h e e p i d i d y m i s t o e s t r o g e n d u r i n g p r e -
p u b e r t a l p e r i o d was i n v e s t i g a t e d . A r e c e p t o r p r o t e i n t h a t 
s e l e c t i v e l y b i n d s e s t r o g e n s was d e m o n s t r a t e d i n t h e c y t o s o l o f 
t h e e p i d i d y m i s and v e n t r a l p r o s t a t e o f p r e p u b e r t a l ( 2 1 day o l d ) 
r a t s . D i h y d r o t e s t o s t e r o n e and c y p r o t e r o n e a c e t a t e d i d n o t 
compete w i t h ( H) e s t r a d i o l - 1 7 / 6 f o r t h e e s t r o g e n r e c e p t o r s , b u t 
e s t r a d i o l and d i e t h y l s t i l b e s t r o l were e f f e c t i v e c o m p e t i t o r s , 
S c a t c h a r d p l o t a n a l y s e s were l i n e a r , s u g g e s t i n g a s i n g l e c l a s s 
o f h i g h a f f i n i t y b i n d i n g s i t e s f o r e s t r a d i o l wi th a Kd o f 
i i 
5 . 4 5 X 1 0 " mol/l and a c o n c e n t r a t i o n o f b i n d i n g s i t e s o f 
20 f m o l e per mg c y t o s o l p r o t e i n i n t h e e p i d i d y m i s . I n t h e 
c y t o S o l o f t h e v e n t r a l p r o s t ^ j t e , t h e c o n c e n t r a t i o n o f t h e 11 
r e c e p t o r s was 1 0 . 2 fmole per mg p r o t e i n wi th a Kd o f 5 . 4 3 x 10 
m o l / l . 
I n i n t a c t p r e p u b e r t a l r a t s a s e v e n - d a y t r e a t m e n t ( 2 8 - d a y -
o l d a t a u t o p s y ) wi th e s t r a d i o l ( I . O y u g ) c a u s e d a s l i g h t r e d u c -
t i o n i n t h e w e i g h t o f t h e e p i d i d y m i s b u t t h e c o n c e n t r a t i o n o f 
g l y c e r y l p h o s p h o r y l c h o l i n e (GPC) and s i a l i c a c i d ( i n d i c e s o f 
e p i d i d y m a l s e c r e t o r y f u n c t i o n ) remained u n a l t e r e d . I n p r e p u b e r -
t a l r a t s c a s t r a t e d f o r 7 days , t r e a t m e n t with e s t r a d i o l ( l . O ^ g ) 
f o r 7 days ( 3 5 - d a y - o l d a t a u t o p s y ) r e s u l t e d i n a marked i n c r e a s e 
i-n t h e w e i ^ t and c o n t e n t o f GPC and s i a l i c a c i d i n t h e e p i d i -
dymis 5 e s t r a d i o l and d i h y d r o t e s t o s t e r o n e were e q u i p o t e n t i n 
c a u s i n g an i n c r e a s e i n s i a l i c a c i d c o n c e n t r a t i o n . The s t u d y 
f u r t h e r r e v e a l e d t h a t e s t r a d i o l has some s y n e r g i s t i c r o l e i n 
i n f l u e n c i n g t h e androgen a c t i o n on t h e s e c r e t o r y f u n c t i o n o f t h e 
p r e p u b e r t a l r a t e p i d i d y m i s (and growth o f t h e p r o s t a t e " ) . 
I n t h e t h i r d s e r i e s o f e x p e r i m e n t s , an e s t r o g e n b i n d i n g 
p r o t e i n was d e m o n s t r a t e d i n t h e c y t o s o l o f t h e e p i d i d y m i s and 
c a u d a l p r o s t a t e o f immature r h e s u s monkey. S c a t c h a r d p l o t 
a n a l y s e s were l i n e a r , s u g g e s t i n g a s i n g l e c l a s s o f h i g h a f f i n i t y 
b i n d i n g s i t e s f o r t h e s y n t h e t i c e s t r o g e n , R - 2 8 5 8 ( m o x e s t r o l ) 
w i t h a Kd of 5 . 8 8 x 10" ' '^ mol/l and a c o n c e n t r a t i o n o f b i n d i n g 
s i t e s o f 1 7 . 0 + 4 . 4 fmol /mg c y t o s o l p r o t e i n i n t h e e p i d i d y m i s . 
I n t h e p r o s t a t e t h e c o n c e n t r a t i o n o f b i n d i n g s i t e s was 1 9 . 7 ± 5 . 6 
fr.i(a./fog c y t o s o l p r o t e i n with a Kd o f 5 . 4 2 x 10""''® m o l / l . I n 
immature c a s t r a t e d monkeys, a d m i n i s t r a t i o n o f e s t r a d i o l d i p r o -
p i o n a t e caused a s i g n i f i c a n t i n c r e a s e i n t h e w e i g h t , t o t a l 
p r o t e i n and s i a l i c a c i d c o n t e n t o f t h e e p i d i d y m i s . 
I n u n d e r t a k i n g t h e p r e s e n t i n v e s t i g a t i o n s on t h e r o l e o f 
e s t r o g e n and e s t r o g e n r e c e p t o r s i n t h e male a c c e s s o r y g e n i t a l 
o r g a n s , i t was assumed t h a t t h e two r e c e p t o r p r o t e i n s ( a n d r o g e n 
and e s t r o g e n ) a r e d i s t i n c t . I f e s t r o g e n promotes t h e s e c r e t o r y 
a c t i v i t y of t h e e p i d i d y m i s , t h e q u e s t i o n t h a t f o l l o w s i s why 
t h e r e i s need f o r two d i f f e r e n t hormones ( e s t r o g e n and a n d r o g e n ) 
t o per form t h e same f u n c t i o n ( s t i m u l a t i o n o f s e c r e t i o n ) . ^^Tiile 
working with e s t r o g e n r e c e p t o r s y s t e m i n t h e male a c c e s s o r y 
g e n i t a l o r g a n s , one e n c o u n t e r s p r a c t i c a l d i f f i c u l t i e s i n c h o o s i n g 
an e x p e r i m e n t a l d e s i g n . The c u r r e n t dogma i s t h a t t h e s t r u c -
t u r a l and f u n c t i o n a l i n t e g r i t y o f t h e male a c c e s s o r i e s i s 
androgen d e p e n d e n t . I f e s t r o g e n s do i n f l u e n c e t h e f u n c t i o n i n g 
o f male a c c e s s o r i e s through an independent e s t r o g e n r e c e p t o r 
sys tem ( a s p r o g e s t e r o n e does i n t h e e s t r o g e n primed u t e r u s ) , one 
h a s t o t a k e i n t o c o n s i d e r a t i o n t h e p o s s i " b i l i t y t h a t e s t r o g e n 
r e c e p t o r s y s t e m may a l s o "be dependent on a n d r o g e n a c t i o n ( a s 
p r o g e s t e r o n e r e c e p t o r s y s t e m i s dependent on e s t r o g e n a c t i o n i n 
tt 
t h e u t e r u s ) . I t f o l l o w s t h e n t h a t i f androgens r e g u l a t e t h e 
e s t r o g e n r e c e p t o r l e v e l i n t h e male g e n i t a l o r g a n s , t h e e s t r o g e n 
a c t i o n i n t h e f u n c t i o n i n g o f male a c c e s s o r i e s may n o t "be a u t o -
nomous to e s t r o g e n . 
S i n c e t h e p r e c i s e r o l e o f e s t r o g e n i n t h e male i s n o t 
c l e a r l y u n d e r s t o o d , t h e s t u d i e s on e s t r o g e n r e c e p t o r s i n t h e 
male g e n i t a l o r g a n s a r e l i k e l y t o b e c r i t i c i s e d on t h e grounds 
t h a t e s t r o g e n r e c e p t o r s o n l y b i n d t h e hormone and t h a t by 
measur ing t h e r e c e p t o r s , one i s n o t measur ing t h e e f f e c t o f t h e 
e s t r o g e n upon c e l l s o f male s e x a c c e s s o r i e s . That i s t o s a y t h a t 
one i s measur ing what i s a v a i l a b l e to b i n d e s t r o g e n i n t h e 
"androgen t a r g e t " o r g a n s r a t h e r than t h e f u n c t i o n o f e s t r o g e n 
i t s e l f . The o n l y e x p l a n a t i o n t h a t can be o f f e r e d t o answer 
t h i s c r i t i c i s m i s t h a t i f we a c c e p t t h a t t h e " r e c e p t o r " i s a 
m a c h i n e r y , a mechanism between t h e hormone and i t s e f f e c t , 
d e t e r m i n a t i o n o l i t s ' b o n c e n t r a t i o n " i n t h e c y s t o s o l i c f r a c t i o n 
g i v e s an i n d e x o f t h e p o t e n t i a l o f t h e c e l l s t o r e s p o n d t o t h e 
s p e c i f i c hormone. I n t h e a b s e n c e of s p e c i f i c end r e s p o n s e t h a t 
c o u l d "be used a s an i n d e x o f e s t r o g e n a c t i o n , t h e growtharid t h e 
s e c r e t o r y a c t i v i t y o f t h e e p i d i d y m i s (and p r o s t a t e ) were used 
a s a measure o f e s t r o g e n a c t i o n . On t h e h a s i s o f t h e r e s u l t s o f 
t h e p r e s e n t s t u d y i t i s s u g g e s t e d t h a t e s t r o g e n may have a 
p h y s i o l o g i c a l r o l e i n androgen t a r g e t o r g a n s . A d d i t i o n a l l y , a 
s y n e r g i s t i c r e l a t i o n s h i p may e x i s t between e s t r o g e n and androgen 
t h a t i s s e c o n d a r y t o t h e i r i n t e r a c t i o n w i t h t h e i r r e s p e c t i v e 
r e c e p t o r s i n t h e a c c e s s o r y g e n i t a l o rgans o f t h e m a l e . 
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The present studies are concerned vath the physiological 
r o l e of estrogen in the accessory genital organs of the male 
r a t and rhesus monkey. The investigations were mainly 
concentrated on the epididymis of r a t and rhesus monkey. 
Qb.iectives ; 
(a ) To study the uptake of (^H) estradiol -17/^ "by the 
accessory sex organs of r a t 
(b) To demonstrate presence of estrogen receptors in the 
epididymis and to establish thei r identi ty as d i s t i n c t 
from androgen receptors 
( c ) To study the r e l a t i v e a f f i n i t y of some s tero idal and 
nonsteroidal compounds 
(d) To study hormonal regulation of estrogen uptake and 
estrogen receptors in the epididymis and 
(e ) To study the biological response of epididymis to 
»» 
estrogen. 
The thesis is divided into four chapters . 
V 
In the f i r s t chapter a br ief survey of pertinent 
l i t e r a t u r e i s presented. Special a t tent ion i s paid on the 
biologica l actions of estrogen i n the male accessory geni ta l 
organs. • 
Ctl) 
The r e m a i n i n g t h r e e c h a p t e r s a r e d e v o t e d t o r e s u l t s o f 
t h e p r e s e n t s t u d y . 
The second c h a p t e r d e a l s w i t h t h e s t u d i e s on t h e u p t a k e 
and r e t e n t i o n o f ( % ) - e s t r a d i o l - 1 7 / ^ "by t h e a c c e s s o r y g e n i t a l 
o r g a n s o f t h e male r a t . E f f e c t o f l o n g t e r m c a s t r a t i o n and 
androgen r e p l a c e m e n t t h e r a p y c o n s t i t u t e s p a r t o f t h e s t u d y . 
The t h i r d c h a p t e r i s c o n c e r n e d w i t h t h e d e m o n s t r a t i o n o f 
e s t r o g e n r e c e p t o r s i n t h e e p i d i d y m i s and v e n t r a l p r o s t a t e o f 
p r e p u b e r t a l r a t and " b i o l o g i c a l r e s p o n s e o f t h e e p i d i d y m i s t o 
e s t r o g e n and a n d r o g e n . 
The f o u r t h c h a p t e r d e a l s w i t h t h e r e s u l t s o f a p r e l i m i -
n a r y s t u d y on e s t r o g e n "binding p r o t e i n i n t h e e p i d i d y m i s and 
p r o s t a t e o f p r e p u b e r t a l r h e s u s monkey. The r e s u l t s o f a 
c o g n a t e s t u d y on t h e b i o l o g i c a l a c t i o n o f e s t r o g e n and androgen 
on t h e e p i d i d y m i s o f immature c a s t r a t e d monkey a r e a l s o 
i n c l u d e d i n t h i s c h a p t e r . 
GENERAL INTRODUCTION 
"Most i n v e s t i g a t o r s who have s p e c u l a t e d 
about t h e mode o f a c t i o n o f s t e r o i d s w h e t h e r 
t h ^ b e l i e v e t h e e f f e c t i s by a c t i v a t i n g an 
enzyme, by a l t e r i n g t h e p e r m e a b i l i t y o f a mem-
b r a n e , o r b y s e r v i n g a s a coenzyme i n a g i v e n 
r e a c t i o n have emphasized t h e p h y s i c a l b i n d i n g 
o f t h e s t e r o i d t o a p r o t e i n a s qxi e s s e n t i a l 
p a r t o f t h e mechanism o f a c t i o n o r a p r e l i m i n a r y 
s t e p t o t h a t a c t i o n . They have i n t h i s way 
e x p l a i n e d t h e s p e c i f i c i t i e s , s y n e r g i s m s , and 
a n t a g o n i s m s o f t h e s e v e r a l s t e r o i d s i n t e r m s o f 
t h e f o r m a t i o n o f s p e c i f i c s t e r o i d - p r o t e i n 
c o m p l e x e s . The d i f f e r e n c e s between d i f f e r e n t 
t a r g e t o r g a n s , e . g . , t h o s e r e s p o n d t o androgens 
and t h o s e respond t o e s t r o g e n s , can b e a t t r i -
b u t e d t o d i f f e r e n c e s i n t h e d i s t r i b u t i o n o f 
t h e s p e c i f i c p r o t e i n s i n v o l v e d i n t h e s e b i n d i n g 
r e a c t i o n s " 
V i l l e e ( 1 9 6 1 ) 
The m a j o r t e s t i c u l a r a n d r o g e n , t e s t o s t e r o n e s e r v e s as a 
c i r c u l a t i n g p r e c u r s o r f o r t h e f o r m a t i o n o f 5 o ( - d i h y d r o t e s t o -
s t e r o n e which i s t h e a c t i v e hormone i n t h e t a r g e t o r g a n s . I n 
t h e m a l e , t h e r e i s a l s o e v i d e n c e t h a t t h e t e s t i s o f many 
s p e c i e s , i n c l u d i n g human, s y n t h e s i s e s e s t r o g e n s , ( 5 ' i g ' ) • 
C h a r a c t e r i s t i c s t e r o i d s e c r e t o r y f u n c t i o n s o f t h e a d r e n a l , 
t e s t i s and ovary r e f l e c t d i f f e r e n c e s i n t h e i r h i s t o g e n e s i s and 
t h e t r o p h i c hormones t o which t h e y r e s p o n d . Q u a l i t a t i v e l y 
t h e i r s t e r o i d o g e n i c p o t e n t i a l s a r e s i m i l a r . Ryan ( 1972 ) h a s 
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F IG . 1 PRINCIPAL SEX STEROIDS 
f o r m a t j o n " i n t h e s e t i s s u e s ( s e e P i g . 2 ) . B i o s y n t h e t i c 
p a t h w a y s f r o m a c e t a t e t o e s t r o g e n h a v e "been mapped i n e a c h 
c a s e . The f i n a l e n z y m a t i c s e q u e n c e e n t a i l s t h e c o n v e r s i o n o f 
3 - 0 X 0 - 4 - u n s a t u r a t e d C^g s t e r o i d s ( t e s t o s t e r o n e and a n d r o s t e n e -
d i o n e ) t o p h e n o l i c C^g s t e r o i d s ( e s t r a d i o l and e s t r o n e ) . T h i s 
s t e p i s c a t a l y s e d b y e s t r o g e n s y n t h e t a s e ( a r o m a t a s e ) e n z y m e s . 
I n a d d i t i o n , c i r c u l a t i n g a n & c o g e n s a r e a r o n i a t i s e d t o e s t r o g e n s 
i n t h e p e r i p h e r a l t i s s u e s , 
A. Ooncept o f Hormone R e c e p t o r 
I n v e s t i g a t i o n s on t h e mode o f a c t i o n o f s e x s t e r o i d s 
c a n "be d i v i d e d i n t o two t y p e e o f a p p r o a c h s ( l ) E x a m i n a t i o n o f 
t h e n a t u r e a n d c h r o n o l o g y o f t h e " b i o c h e m i c a l and " b i o s y n t h e t i c 
r e s p o n s e s i n d u c e d "by t h e hormones and ( 2 ) s t u d y o f t h e f a t e 
o f t h e s t e r o i d hormone i n t h e o r g a n i s m and p a r t i c u l a r l y i n 
' r e s p o n s i v e ' o r t a r g e t t i s s u e s . One o f t h e s i g n i f i c a n t 
d e v e l o p m e n t s made d u r i n g t h e l a s t f i f t e e n y e a r s i n t h e s t u d y 
o f m o l e c u l a r m e c h a n i s m ( s ) o f s t e r o i d hormone a c t i o n i s t h e 
d i s c o v e r y o f p r o t e i n s t h a t c a n s e l e c t i v e l y "bind b i o l o g i c a l l y 
a c t i v e s t e r o i d s i n t h e t a r g e t c e l l s and t h e s e p r o t e i n s h a v e 
b e e n d e s i g n a t e d a s s t e r o i d r e c e p t o r s . S t e r o i d hormone a c t i o n 
i s r e s t r i c t e d t o t h o s e c e l l s t h a t c o n t a i n a p p r o p r i a t e i n t r a -
c e l l u l a r r e c e p t o r p r o t e i n s . The a v a i l a b l e e v i d e n c e i n d i c a t e s 
t h a t d e s p i t e t h e r e m a r k a b l e d i v e r s i t y o f e f f e c t s o f h o r m o n e s , 
t h e m a j o r f e a t u r e s of b o t h t h e p r i m a r y i n t e r a c t i o n o f s t e r o i d s 
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w i t h t h e t a r g e t c e l l s and t h e o n s e t o f r e s p o n s e may b e s i i n i l a r 
i n a v a r i e t y of t i s s u e s . 
B . Hormonal R e f l a t i o n o f Male S e x A c c e s s o r y Organ F u n c t i o n 
The s t r u c t u r e and p h y s i o l o g y o f t h e a c c e s s o r y s e x g l a n d s 
o f t h e male depend i n a p r e c i s e and d e l i c a t e f a s h i o n on t h e 
l e v e l o f t e s t o s t e r o n e o r i t s m e t a b o l i t e s , Many r e c e n t s t u d i e s 
have i n d i c a t e d t h a t male r e p r o d u c t i v e o r g a n s c o n t a i n "both 
c y t o p l a s m i c and i n t r a n u c l e a r m a c r o m o l e c u l e s t h a t s p e c i f i c a l l y 
and v e r y s t r o n g l y b i n d d i h y d r o t e s t o s t e r o n e ( a m e t a b o l i t e o f 
t e s t o s t e r o n e ) by n o n c o v a l e n t f o r c e s . T h e s e m a c r o m o l e c u l e s a r e 
t h e " r e c e p t o r " p r o t e i n s ment ioned a b o v e . I t i s known t h a t 
e s t r o g e n s a r e d i r e c t l y and i n d i r e c t l y a n t a g o n i s t i c t o androgen 
e f f e c t s on t h e a c c e s s o r y s e x o r g a n s . E v i d e n c e i s now a v a i l a b l e 
t o s u g g e s t t h a t e s t r o g e n s may have a l s o a d i r e c t s t i m u l a t o r y 
i n f l u e n c e on t h e male g e n i t a l o r g a n s , 
C" P r e s e n c e of s i m i l a r Hormone r e c e p t o r s i n d i f f e r e n t 
t a r g e t t i s s u e s 
Though t h e b a s i c c o n c e p t of s t e r o i d - r e c e p t o r i n t e r a c t i o n 
and i t s p h y s i o l o g i c a l s i g n i f i c a n c e have b e e n i n v e s t i g a t e d 
e x t e n s i v e l y o n l y i n r a t u t e r u s and v e n t r a l p r o s t a t e , numerous 
s t u d i e s have been c a r r i e d o u t d u r i n g t h e l a s t few y e a r s on 
s t e r o i d r e c e p t o r s i n o t h e r g e n i t a l t i s s u e s o f t h e m a l e , klong 
w i t h t h e p r o s t a t e , t h e s e m i n a l v e s i c l e s and e p i d i d y m i s h a v e 
l o n g b e e n known t o b e androgen dependent t i s s u e s . I t i s a l s o 
known t h a t t e s t o s t e r o n e i s e s s e n t i a l f o r normal s p e r m a t o g e n i c 
a c t i v i t y . Enough e v i d e n c e h a s a c c u m u l a t e d i n d i c a t i n g t h a t 
s e m i n i f e r o u s t u b u l e s (Hansson e t a a . , 1 9 7 6 ) , e p i d i d y m i s 
( R i t z e n e t 1 9 7 5 ) j s e m i n a l v e s i c l e s (Mainwar ing , 1 9 7 7 ) 
and p r o s t a t e ( L i a o , 1 9 7 7 ) , c o n t a i n i n t r a c e l l u l a r r e c e p t o r s , 
c h a r a c t e r i s t i c o f a n d r o g e n r e s p o n s i v e t i s s u e s . 
» P r e s e n c e o f androgen r e c e p t o r s i n t h e f e m a l e g e n i t a l 
s y s t e m . a n d e s t r o g e n r e c e p t o r s i n male g e n i t a l s y s t e m 
The p h y s i o l o g i c a l s i g n i f i c a n c e o f e s t r o g e n s y n t h e s i s i n 
t h e t e s t i s and androgen s y n t h e s i s i n t h e ovary i s n o t c l e a r l y 
u n d e r s t o o d . S i m i l a r l y , t h e r o l e o f hormone r e c e p t o r s i n t h e 
g e n i t a l t i s s u e s o f o p p o s i t e s e x e s , e . g . androgen r e c e p t o r s i n 
t h e r a t u t e r u s (Ruh e t 1973 ) and e s t r o g e n r e c e p t o r s i n 
r a t p r o s t a t e (Dubois e t a l . , 1980) r e m a i n s e n i g m a t i c . The 
f a c t t h a t e s t r a d i o l c a n i n d u c e p r o g e s t e r o n e r e c e p t o r s u g g e s t s 
t h a t u t e r i n e c e l l s which, s y n t h e s i s e i t c o n t a i n a l s o an e s t r a -
d i o l r e c e p t o r ( B a u l i e u , 1 9 7 5 ) . A d m i t t e d l y , t h i s i s r e l a t i v e l y 
a s i m p l e s i t u a t i o n i n t h e u t e r u s s i n c e i t h a s b e e n known f o r 
a number of y e a r s t h a t e s t r o g e n p r i m i n g i s e s s e n t i a l f o r 
p r o g e s t e r o n e to a c t on t h e u t e r u s . A s i m i l a r e x p l a n a t i o n i s 
n o t r e a d i l y a v a i l a b l e t o a p p r e c i a t e t h e i m p o r t a n c e o f e s t r o g e n 
r e c e p t o r s i n t h e r e g u l a t i o n o f male g e n i t a l o r g a n f u n c t i o n . 
R e c e n t l y , J e h a n and S e t t y ( 1 9 7 7 ) h a v e d e m o n s t r a t e d t h a t r a t 
8 
epididymal secre tory function can be stimulated by administering; 
estrogen to castrated r a t s . This interesting: observation 
prompted the invest igator to undertake the present study with a 
view to examine i f the epididymis i s indeed a target organ for 
estrogen/ 
" t h e p h y s i o l o g i c a l c o n s e q u e n c e s o f c i r c u l a t i n g 
t e s t o s t e r o n e r e p r e s e n t t h e sum t o t a l o f t h e combined 
e f f e c t s o f t h e e s t r o g e n and androgen m e t a b o l i t e s o f 
t h e p a r e n t m o l e c u l e " 
W i l s o n ( 1975 ) 
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S e c t i o n A; The Male G e n i t a l Sys tem 
The g e n i t a l s y s t e m o f male mammals c o n s i s t s o f t h r e e 
e s s e n t i a l components ( P i g . 1 ) . ( l ) The t e s t i s , t h e primary-
s e x organ TAhich p e r f o r m s a dual f u n c t i o n - g a m e t o g e n i c and 
e n d o c r i n e . ( 2 ) The s e x a c c e s s o r y t r a c t c o m p r i s i n g a s e r i e s 
o f o r g a n s v i z , t h e e p i d i d y m i s , vas d e f e r e n s , s e m i n a l v e s i c l e s 
and' p r o s t a t e . The s p e r m a t o z o a a r e t r a n s p o r t e d from t h e t e s t e s 
and a r e s t o r e d i n t h e e p i d i d y m i s . The s e c r e t i o n s o f s e m i n a l 
v e s i c l e s and p r o s t a t e p r o v i d e t h e v e h i c l e , s e m i n a l p lasma f o r 
c a r r y i n g spermatozoa a t t h e t i m e o f e . i a c u l a t i o n . ( 3 ) The 
e x t e r n a l g e n i t a l i a i n c l u d e p e n i s , t h e c o p u l a t o r y o r g a n and 
s c r o t u m which accommodates t h e t e s t e s . A.11 t h e s e o r g a n s s h a r e 
a s e n s i t i v i t y t o t h e s e x s t e r o i d s , f o r d i f f e r e n t i a t i o n and 
m a i n t e n a n c e o f t h e i r s t r u c t u r a l and f u n c t i o n a l p r o p e r t i e s . 
Removal o f a n d r o g e n i c s t i m u l u s by c a s t r a t i o n produces marked 
s t r u c t u r a l a l t e r a t i o n s and d e p r e s s i o n o f f u n c t i o n a l a c t i v i t i e s 
and most of t h e s e c h a n g e s can "be r e v e r s e d "by a d m i n i s t r a t i o n 
o f exogenous a n d r o g e n i c s t e r o i d s . 
A c c e s s o r y g e n i t a l o r g a n s u s e d i n t h e p r e s e n t s t u d y ; 
I n r e c e n t y e a r s t h e mammalian e p i d i d y m i s i s r e c e i v i n g 
c o n c e r t e d a t t e n t i o n o f t h e i n v e s t i g a t o r s . U n d e r s t a n d i n g o f 
t h e m o l e c u l a r c o n t r o l o f e p i d i d y m a l f u n c t i o n i s e s s e n t i a l , t o 
i d e n t i f y new a p p r o a c h e s t o f e r t i l i t y r e g u l a t i o n i n m a l e . 
JORSAL PROSTATIC LOBE 
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The e p i d i d y m i s , a s i n g l e , h i g h l y c o n v o l u t e d d u c t , i s 
d i v i s i b l e on m o r p h o l o g i c a l grounds i n t o t h r e e p a r t s v i z . c a p u t , 
c o r p u s and c a u d a . Caput ( h e a d ) i s t h e e n l a r g e d p r o x i m a l 
p o r t i o n c o n n e c t e d t o t h e t e s t i s "by a number o f e f f e r e n t d u c t s , 
c o r p u s ("body) t h e middle narrower p o r t i o n e x t e n d i n g down a l o n g 
t h e p o s t e r o l a t e r a l "border o f t h e t e s t i s and d i s t a l o r cauda 
( t a i l ) r e g i o n which i n t u r n opens i n t o t h e narrow t u b e , t h e 
vas d e f e r e n s , The g r o w t h , d i f f e r e n t i a t i o n and f u n c t i o n a l 
m a t u r a t i o n o f t h e mammalian e p i d i d y m i s a r e androgen dependent 
e v e n t s ( O r g e b i n - C r i s t e t a l . , 1975 5 Dhar and S e t t y , 1 9 7 6 ; S e t t y 
and J e h a n , 1977? R i a r et . a l 1 9 7 7 ) . Androgen i s e s s e n t i a l f o r 
normal m a t u r a t i o n o f s p e r m a t o z o a w i t h i n t h e e p i d i d y m i s ( B l a q u i e r 
e t a l , . , 1 9 7 2 ; Dyson a n d O r g e b i n - G r i s t , 1 9 7 3 ) . The e p i d i d y m i s 
i s l i n e d w i t h a pseu d o - s t r a t i f i e d e p i t h e l i u m and ' p r i n c i p a l ' 
c e l l s c a r r y o u t a l l t h e i m p o r t a n t f u n c t i o n s . I n s e x u a l l y mature 
a n i m a l s t h e epididymis i s a dynamic s t r u c t u r e , e x h i b i t s r e g i o n a l 
d i f f e r e n c e s i n h i s t o l o g i c a l f e a t u r e s , s e c r e t o r y and a b s o r p t i v e 
c a p a c i t i e s a n d q u a n t i t a t i v e d i f f e r e n c e s i n b i o c h e m i c a l c h a r a c -
t e r i s t i c s ( G l o v e r and N i c a n d e r , 1 9 7 1 ; H a m i l t o n , 1975? S e t t y , 
1 9 7 9 ) . 
E p i d i d y m i s h a s f o u r ma.jor f u n c t i o n s ; t r a n s p o r t , c o n c e n -
t r a t i o n , m a t u r a t i o n and s t o r a g e o f t h e s p e r m a t o z o a . The 
f u n c t i o n o f t h e e p i d i d y m a l e p i t h e l i u m i s c o n s i d e r e d t o b e i n 
p a r t a b s o r p t i o n and i n p a r t s e c r e t i o n . The sperms a r e t r a n s -
p o t e d f rom t h e r e t e t e s t i s t o t h e e f f e r e n t d u c t s by t h e f l u i d 
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p r e s s u r e i n t e s t i s . T h e i r p a s s a g e t h r o u g h t h e e f f e r e n t d u c t s 
i s a i d e d b y t h e a c t i v e onward b e a t i n g c i l i a o f t h e c i l i a t e d 
c e l l s and i n t h e e p i d i d y m a l d u c t by t h e p e r i s t a l t i c movements 
o f m u s c u l a t u r e i n t h e w a l l . Prom t h e d i l u t e sperm s u s p e n s i o n 
o r i g i n a t i n g i n t h e t e s t i s , w a t e r i s absojrbed i n t o t h e e p i t h e -
l i a l c e l l s , during t h e p a s s a g e through t h e e p i d i d y m i s , e s p e -
c i a l l y i n c a p u t , and a h i g h l y c o n c e n t r a t e d sperm s u s p e n s i o n i s 
l e f t i n t h e t a i l of t h e e p i d i d y m i s . The sperm mature i n t h e 
e p i d i d y m i s i ,e , t h e y a c q u i r e m o t i l i t y and f e r t i l i z i n g a b i l i t y 
( S e t t y , 1 9 7 9 ) . M a t u r a t i o n i s p r o b a b l y a c h i e v e d a s a r e s u l t o f 
c e r t a i n s e c r e t i o n s f rom t h e e p i t h e l i a l c e l l s s t i m u l a t e d by 
androgen . The t a i l o f t h e epididymis i s t h e sperm d e p o t . 
The p r o s t a t e ; 
The r a t p r o s t a t e c o n s i s t s o f t h r e e d i s t i n c t l o b e s . Owing 
t o t h e r e l a t i v e l o c a t i o n s i n r e f e r e n c e t o t h e u r e t h r a , t h e y 
a r e d e s i g n a t e d a s v e n t r a l , d o r s a l and l a t e r a l l o b e s ; c r a n i a l 
o r a n t e r i o r l o b e s a r e r e f e r r e d t o a s c o a g u l a t i n g g l a n d s which 
a r e bound to t h e s e m i n a l v e s i c l e s ; i t ' s f r u c t o s e c o n t e n t 
s e r v e s as a u s e f u l marker o f a n d r o g e n i c s t a t u s (Mann, I 9 6 4 ) . 
B i o c h e m i c a l and p h y s i o l o g i c d i f f e r e n c e s be tween t h e d o r s a l , 
l a t e r a l and v e n t r a l p r o s t a t i c l o b e s h a v e been o b s e r v e d t h a t 
i n d i c a t e t h a t t h e l a t e r a l l o b e s o r t h e d o r s a l l o b e s a r e more 
s e n s i t i v e t o p r o l a c t i n , have a h i g h e r c i t r i c a c i d c o n t e n t and 
a r e r i c h i n z i n c ( P r i c e and V/i 11 iams-Ashman, i g 6 l ; Grayhack 
and l e b o w i t z , I 9 6 7 ; N e g r o - V i l a r e t a l . , 1 9 7 7 ) . V e n t r a l 
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p r o s t a t e i s v e r y s e n s i t i v e to androgen s t i m u l a t i o n and i t s 
growth r e s p o n s e i s commonly used i n b i o a s s a y o f a n d r o g e n i c 
a c t i v i t y (Dorfman and S h i p l e y , 1 9 5 6 ) . The v e n t r a l p r o s t a t e o f 
r a t i s o f t e n used as a means o f s t u d y i n g t h e "basic a s p e c t s o f 
p r o s t a t e p h y s i o l o g y ( C o f f e y , 1974| Tushimaa and Niemi , 1 9 7 4 ; 
R a j f e r and C o f f e y , 1978 ) . I t c o n s i s t s o f two d i s c r e t e l o b e s 
t h a t a r e a t t a c h e d t o t h e u r e t h r a "by a l a y e r o f c o n n e c t i v e t i s s u e 
and by a s e r i e s of d u c t s l i n e d w i t h m a i n l y c u b o i d a l e p i t h e l i u m 
t h a t d r a i n i n t o t h e u r e t h r a . The o r g a n i s r i c h i n a l k a l i n e 
p h o s p h a t a s e a c t i v i t y ( P r i c e and Wi l l iams-Ashman, - 1 9 6 I ) , 
The human p r o s t a t e i s c o n s i d e r e d t o b e composed o f f o u r 
s e p a r a t e r e g i o n s (McNeal, 1 9 8 1 ) ( I ) The p e r i p h e r a l zone which 
c o n s t i t u t e s over lO^o o f t h e g l a n d u l a r p r o s t a t e . Almost a l l 
c a r c i n o m a s a r i s e h e r e . ( 2 ) The c e n t r a l zone c o n s t i t u t e s 
o f t h e g l a n d u l a r p r o s t a t e , ( 3 ) P r e p r o s t a t i c r e g i o n and ( 4 ) t h e 
a n t e r i o r f i b r o m u s c u l a r s t r o m a . The p r o s t a t e o f t h e r h e s u s 
monkey c o n s i s t s o f 2 a n a t o m i c a l l y d i s c r e t e l o b e s , a c r a n i a l and 
a c a u d a l , t h e c r a n i a l l o b e e q u a t i n g w i t h t h e c e n t r a l zone i n t h e 
human and t h e c a u d a l l o b e w i t h t h e p e r i p h e r a l zone (Ghanadian 
e t a l 1 9 7 7 ) . The s u r f a c e o f t h e c r a n i a l l o b e i s d e e p l y 
furowed, r e s e m b l i n g t h a t o f t h e s e m i n a l v e s i c l e s w h i l e t h e 
c a u d a l l o b e i s more c l o s e l y a p p l i e d t o t h e u r e t h r a and h a s a 
smooth s u r f a c e . The c a u d a l l o b e shows a s i g n i f i c a n t l y h i g h e r 
•z 
u p t a k e o f ( H ) - t e s t o s t e r o n e (Ghanadian a l . , 1977 ) and shows 
a h i g h c o n c e n t r a t i o n o f z i n c ( S e t t y e t a a . u n p u b l i s h e d r e s u l t s ) . 
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P r c s t a t i o s e c r e t i o n i s r i c h i n a c i d p h o s p h a t a s e a c t i v i t y 
(J/Iann, I 9 6 4 ) . E p i d i d y i a i s and p r o s t a t e ( V e n t r a l l o h e i n r a t ) 
have heen c h o s e n by t h e p r e s e n t i n v e s t i g a t o r t o s tudy t h e 
p o s s i b l e r o l e o f e s t r o g e n i n t h e p h y s i o l o g y o f a c c e s s o r y 
g e n i t a l o r g a n s of t h e m a l e . 
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S e c t i o n B ; S t e r o i d hormones o f t h e t e s t i s ; 
The f u n c t i o n o f t h e t e s t i s i s c o n c e r n e d w i t h t h e p r o d u c -
t i o n o f spermatozoa and h o r m o n e s . The t u h u l a r a p p a r a t u s ( s e m i -
n i f e r o u s e p i t h e l i u m ) i s r e s p o n s i b l e f o r t h e m a n u f a c t u r e o f 
s p e r m a t o z o a , and L e y d i g c e i l s o f t h e i n t e r s t i t i a l t i s s u e g i v e s 
r i s e t o t h e hormones„ The mammalian t e s t i s produces androgens 
and e s t r o g e n s . They a r e b i o s y n t h e s i z e d f rom c h o l e s t e r o l , which 
i n t u r n , i s made i ^ v ivo from a c e t y l coenzyme 4 . The two main 
s t e r o i d hormones s e c r e t e d by t h e t e s t i s w i t h a n d r o g e n i c p r o -
p e r t i e s a r e t e s t o s t e r o n e and ^ ^ - a n d r o s t e n e d i o n e , The t h i r d 
a n d r o g e n , 5 o ( - d i h y d r o t e s t o s t e r o n e (DHT) i s s e c r e t e d i n s m a l l 
amounts b u t i s m a i n l y formed by t h e p e r i p h e r a l c o n v e r s i o n o f 
t e s t o s t e r o n e . E s t r o g e n s a r e a l s o s e c r e t e d by t h e t e s t i s and 
e s t r a d i o l - 1 7 / 6 s y n t h e s i s h a s b e e n d e m o n s t r a t e d i n t h e t e s t e s o f 
s e v e r a l s p e c i e s (van d e r Molen e ^ a l . , 1981) ( F i g . 2 ) . T h e r e 
a r e two pathways f o r b i o s y n t h e s i s o f t e s t o s t e r o n e ( P i g . 3) -
I t may b e s y n t h e s i z e d f rom c h o l e s t e r o l v i a -pa thway" i n v o l -
v i n g p r e g n e n o l o n e , 17o(-hydroxy p r e g n e n o l o n e , d e h y d r o e p i a n d r o s -
t e r o n e a n d 5 - a n d r o s t e n e 3 / 6 , 1 7 / 6 d i o l , a s i n t e r m e d i a t e s o r v i a 
4 
a -pa thway" i n v o l v i n g p r e g n e n o l o n e , p r o g e s t e r o n e , 17c<-
h y d r o x y p r o g e s t e r o n e and a n d r o s t e n e d i o n e . 
V a r i o u s workers have a t t e m p t e d t o d e t e r m i n e t h e r e l a t i v e 
4 5 
i m p o r t a n c e o f and Z V - p a t h w a y s i n t e s t i s . I n human f e t a l 
and c a n i n e t e s t i s t h e -pathway a p p e a r s t o be t h e f a v o u r a b l e 
18 
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o n e . I n c o n t r a s t , t h e -pathway i s more i m p o r t a n t i n r a t 
t e s t i s . A.ndrostenedione and t e s t o s t e r o n e a r e c o n v e r t e d t o 
e s t r o n e and 1 7 / ^ - e s t r a d i o l , r e s p e c t i v e l y , "by a c l o s e l y i n t e -
g r a t e d s e r i e s of r e a c t i o n s c o l l e c t i v e l y r e f e r r e d t o a s a r o m a t i -
z a t i o n o The a d m i n i s t r a t i o n of c h o r i o n i c g o n a d o t r o p h i n (hCG) 
t o a d u l t men s t i m u l a t e s and i n c r e a s e s t h e o u t p u t o f e s t r o g e n 
and androgen (van d e r Molen ot a a . , 1 9 8 1 ) . The L e y d i g c e l l s 
o f t h e i n t e r s t i t i a l t i s s u e o f t h e t e s t i s a r e r e s p o n s i b l e f o r 
t h e "bulk of androgen p r o d u c t i o n from endogenous c h o l e s t e r o l 
and t h i s p r o c e s s i s r e g u l a t e d "by ICSH, a l s o c a l l e d l u t e i n i z i n g 
hormone o r LH» S e r t o l i c e l l s may a l s o e l a b o r a t e s t e r o i d s ; 
t h e y have been i m p l i c a t e d a s s i t e s o f t e s t i c u l a r e s t r o g e n 
b i o s y n t h e s i s which i s r e g u l a t e d b y f o l l i c l e s t i m u l a t i n g hormone 
(PSH) . 
E s t r o g e n s i n p l a s m a ; 
The plasma c o n c e n t r a t i o n o f e s t r o g e n s i n t h e a d u l t male 
i s d i s t i n c t l y lower t h a n t h a t o f t e s t o s t e r o n e . I n humans, t h e 
c o n c e n t r a t i o n of plasma t e s t o s t e r o n e i s i n t h e r a n g e o f 500 ng 
per 100 ml , and t h a t f o r e s t r a d i o l i s be tween 1 . 6 and 4 - 5 ng 
p e r 100 ml ( P i r k e and Do e r r , 1 9 7 3 ; Hawkins and Oakey, 1 9 7 4 ; 
Hang e t a j , . , 1 9 7 4 ; K l e y e t 1 9 7 4 ) . P lasma e s t r o n e c o n c e n -
t r a t i o n s g e n e r a l l y a r e 1 , 5 t o 2 t i m e s h i g h e r t h a n f o r e s t r a d i o l 
(Hawkins and Oakey, 1 9 7 4 ; K l e y e t a l 1 9 7 4 ) . The d a i l y p r o -
d u c t i o n r a t e s f o r t e s t o s t e r o n e and e s t r o g e n s a r e a s f o l l o w s s 
t e s t o s t e r o n e , 7 mg per d a y ; e s t r o n e 150yiig per d a y ; and 
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e s t r a d i o l , 50yUg p e r day ( B a i r d e t a ^ . , 1 9 6 9 ) . I n c o n t r a s t t o 
t h e d i r e c t t e s t i c u l a r s e c r e t i o n o f t e s t o s t e r o n e , p lasma e s t r a -
d i o l and e s t r o n e a r e d e r i v e d p r i m a r i l y from p e r i p h e r a l m e t a -
b o l i s m o f a n d r o g e n s . I n t h e t e s t i s o f men, t e s t o s t e r o n e i s 
c o n v e r t e d t o e s t r a d i o l and a n d r o s t e n e d i o n e t o e s t r o n e (Longcope 
a l 1 9 6 9 ) ? r e l e a s i n g e s t r a d i o l ( 9 7 . 2 - 8 9 2 . 0 pg/ml) and 
e s t r o n e ( 3 0 o 0 - 2 3 4 = 8 pg/ml) i n t o s p e r m a t i c venous "blood (Longcope 
e t aJ^o, 1 9 7 2 ) . I t i s e s t i m a t e d t h a t d i r e c t t e s t i c u l a r s e c r e -
t i o n o f e s t r a d i o l c o n t r i b u t e s o n l y 20 p e r c e n t , a t mos t , o f 
t h e t o t a l d a i l y p r o d u c t i o n ( S i i t e r i and MacDonald, 1 9 7 3 ) . The 
c o n v e r s i o n o f a n d r o s t e n e d i o n e t o e s t r o n e i s t h e main s o u r c e o f 
e s t r o n e e n t e r i n g t h e "body ( L i p s e t t , 1 9 7 4 ) . D e s p i t e t h e r a t h e r 
s m a l l c o n v e r s i o n r a t e s o f t e s t o s t e r o n e t o e s t r a d i o l ( 0 . 4 p e r c e n t ) 
and a n d r o s t e n e d i o n e to e s t r o n e (1 t o 1 . 7 p e r c e n t ) ( S i i t e r i and 
MacDonald, 19735 Longcope e ^ a l 1 9 ^ 9 ) , e x t r a g o n a d a l c o n v e r s i o n 
o r a r o m a t i s a t i o n o f androgen p r o v i d e s t h e m a j o r p o r t i o n o f 
c i r c u l a t i n g e s t r o g e n and t h i s a p p e a r s t o o c c u r i n f a t ( B o l t and 
G o b e l , 19721 S c h i n d l e r ^ a l 1 9 7 2 ) , h a i r f o l l i c l e s ( S c h w e i k e r t 
e ^ a l « , 1 9 7 5 ) and n e u r a l t i s s u e ( N a f t o l i n e t a l . , 1971) ( F i g . 4 ) . 
The t e s t i c u l a r c o n t r i b u t i o n t o e s t r a d i o l p r o d u c t i o n r a t e i n dog 
a n d monkey ( K e l c h e t . a d . , 1972 ) i s s i m i l a r t o t h a t i n man. I t 
i s of some i n t e r e s t t h a t b o t h a d r e n a l ^nd t e s t i c u l a r androgens 
a c t a s p r e c u r s o r s f o r e s t r a d i o l (Longcope e i ^ a J . , 19^9; S i i t e r i 
and MacDonald, 1973 ) . I n male r a t b l o o d p r o d u c t i o n r a t e o f 
51 ng p e r day o f e s t r a d i o l i s r e p o r t e d (de J o n g e t a l . , 1973) 
o f which 21 p e r c e n t i s t e s t i c u l a r c o n t r i b u t i o n . Thus i n men 
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and commonly used l a l D o r a t o r y a n i m a l s , e s t r a d i o l - 1 7 / 5 i s t h e 
main " b i o l o g i c a l l y a c t i v e e s t r o g e n w h i c h i s s e c r e t e d "by t h e 
t e s t e s . S i n c e a d r e n a l a n d r o g e n s c a n s e r v e a s p r e c u r s o r s f o r 
e s t r o g e n f o r m a t i o n ( L o n g c o p e ^ a l 1 9 ^ 9 ) t h e f a c t t h a t DHT o r 
t e s t o s t e r o n e p r o d u c e s a j ; i v e n e f f e c t i n a c a s t r a t e d a n i m a l does 
n o t n e c e s s a r i l y mean t h a t i t a c t s a l o n e , t h e n e t r e s u l t may b e 
t h e s y n e r g i s t i c e f f e c t o f e s t r o g e n a n d androgen» 
C e l l u l a r o r i g i n o f t e s t i c u l a r e s t r a d i o l i 
T e s t o s t e r o n e and e s t r a d i o l a r e p r e f e r e n t i a l l y s y n t h e s i z e d 
i n d i f f e r e n t c o m p a r t m e n t s o f t h e t e s t i s , d e J o n g e t a j . , ( 1 9 7 3 ) 
h a v e i s o l a t e d s e m i n i f e r o u s t u h u l e s and i n t e r s t i t i a l t i s s u e 
f rom a d u l t r a t t e s t i s . P r i o r t o incuToat ion e s t r a d i o l c o n c e n -
t r a t i o n s i n t h e i n t e r s t i t i a l t i s s u e were c o n s i d e r a b l y h i g h e r 
( 9 - 1 5 t i m e s ) t h a n i n s e m i n i f e r o u s t u b u l e s . Dur ing i n c u b a t i o n , 
t h e c o n c e n t r a t i o n o f e s t r a d i o l i n c r e a s e d i n t h e s e m i n i f e r o u s 
t u b u l e s b u t n o t i n i n t e r s t i t i a l t i s s u e , w h e r e a s t e s t o s t e r o n e 
c o n c e n t r a t i o n s i n c r e a s e d i n t h e i n t e r s t i t i a l t i s s u e . I n t e r -
s t i t i a l t i s s u e b u t n o t i s o l a t e d s e m i n i f e r o u s t u b u l e s , S e r t o l i 
c e l l s a r e a b l e t o u t i l i z e c h o l e s t e r o l a n d p r e g n e n o l o n e t o 
s y n t h e s i s e a n d r o g e n s ( H a l l e t a_l>, 1 9 ^ 9 ; Cooke e t a l 1 9 7 2 ; 
Moyle a n d Ramachandran, 1 9 7 3 ) • 
D o r r i n g t o n and h e r c o l l e a g u e s ( 1 9 7 8 ) d e m o n s t r a t e d t h a t 
S e r t o l i c e l l s i s o l a t e d f r o m t h e s e m i n i f e r o u s t u b u l e s o f 20 day 
o l d r a t s s y n t h e s i z e d e s t r a d i o l # i e n m a i n t a i n e d i n c u l t u r e i n 
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t h e p r e s e n c e of t e s t o s t e r o n e and FSH. I t h a s b e e n s u g g e s t e d 
t h a t i n t h e t e s t i s FSH r e g u l a t e s a r o m a t a s e a c t i v i t y a t a s i t e 
d i s t i n c t from IH a c t i o n « Thus , LH i n f l u e n c e d t e s t o s t e r o n e i s 
produced hy t h e Leydig c e l l s and t h e n t r a n s p o r t e d t o t h e 
l y m p h a t i c s p a c e s s u r r o u n d i n g t h e s e m i n i f e r o u s t u h u l e s t o t h e 
S e r t o l i c e l l s where i t i s a r o m a t i s e d under t h e i n f l u e n c e o f 
FSH. By c o n t r a s t , C a n n i c k e t a l o ( 1 9 7 9 ) and V a l l a d a r e s and 
Payne ( 1 9 7 9 ) have r e p o r t e d e s t r o g e n s y n t h e s i s i n t h e i n t e r s t i -
t i a l t i s s u e r a t h e r t h a n t h e s e m i n i f e r o u s t u b u l e s and t h i s was 
s t i m u l a t e d by I B r a t h e r t h a n by FSH (Rommerts e t a l 1 9 7 8 ) . 
The r e l a t i v e c o n t r i b u t i o n o f l e y d i g c e l l s t o t h e t o t a l e s t r o g e n 
o u t p u t a t v a r i o u s s t a g e s i n male i s s t i l l n o t c l e a r ^ 
/Iromatase a c t i v i t y i s r e l a t i v e l y low i n S e r t o l i c e l l s 
f r o m r a t s o l d e r t h a n 20 days ( D o r r i n g t o n ^ a j , . , 1 9 7 8 ) and 
h i g h enzyme a c t i v i t i e s c a n be d e t e c t e d i n i n t e r s t i t i a l c e l l 
f r a c t i o n s from a d u l t r a t s a f t e r s t i m u l a t i o n wi th hCG in_ v i v o 
( C a n n i c k ^ al^., 19791 V a l l a d a r e s and Payne , 1979) « T h e s e 
r e s u l t s s u g g e s t t h a t t h e c e l l u l a r d i s t r i b u t i o n o f a r o m a t a s e 
a c t i v i t y may change dur ing m a t u r a t i o n o f t e s t i s . More i m p o r t a n t , 
t h e c a p a c i t y o f t h e Leydig c e l l s t o s y n t h e s i s e e s t r a d i o l 
s u g g e s t s t h a t S e r t o l i c e l l s a r e n o t o b l i g a t o r y f o r e s t r a d i o l 
p r o d u c t i o n i n a d u l t r a t s ^ I n t h e immature r a t , however , 
e s t r a d i o l s y n t h e s i s a p p e a r s to b e m a i n l y dependent on t h e FSH-
d e p o i d e n t a r o m a t a s e p r e s e n t i n S e r t o l i c e l l s (Rommerts £ t a l 
1982 ) « I t i s now known t h a t a r o m a t i s a t i o n i n v o l v e s t h e l o s s o f 
25 
t h e a n g u l a r C-19 methyl group and c i s e l i m i n a t i o n o f t h e 1/^ 
and 2/^hydrogens from t h e androgen p r e c u r s o r s , a n d r o s t e n e d i o n e 
and t e s t o s t e r o n e t o y i e l d e s t r o n e and e s t r a d i o l , r e s p e c t i v e l y 
( F i g . 5 ) . 
S n d o c r i n e f u n c t i o n o f r a t t e s t i s i n p r e p u b e r t a l ra t ' s 
S i n c e we have used immature r a t e p i d i d y m i s and v e n t r a l 
p r o s t a t e t o d e m o n s t r a t e p r e s e n c e o f e s t r o g e n r e c e p t o r s , i t i s 
p e r t i n e n t t o r e v i e w e n d o c r i n e environment p r e v a i l i n g d u r i n g 
t h i s p e r i o d „ T h e r e i s a g e n e r a l agreement t h a t L e y d i g c e l l 
number "begins to i n c r e a s e around day 20 i n t h e r a t ( C l e g g , 1966? 
Knorr ^ a l . , 1 9 7 0 ; l o r d i n g and d e K r e t s e r , 1 9 7 2 ; Pahnke ^ a l - , 
1 9 7 5 ) . M e t a b o l i c s t u d i e s u s i n g r a d i o a c t i v e p r e c u r s o r s have 
r e v e a l e d t h a t t h e Leydig c e l l s o f immature r a t p r e d o m i n a n t l y 
s e c r e t e s t e r o i d s o f t h e a n d r o s t a n e and pregnane s e r i e s and 
o n l y r e l a t i v e l y s m a l l q u a n t i t i e s o f t e s t o s t e r o n e u n t i l about 
day 45 o f age (Folman et_ a l . , 1 9 7 3 ; Matsumoto and Yamada, 1 9 7 3 ; 
S t r i c k l a n d e ^ a J . . , 1970 ) . A.ndrosterone and 5o( -andros tan-3o( , 
1 7 / ^ - d i o l a r e t h e predominant c i r c u l a t i n g androgens i n t h e 
p r e p u b e r t a l p e r i o d (upto 7 t h week) o f r a t (Moger, 1 9 7 7 , 1977) 
and r e l a t i v e l y s m a l l q u a n t i t i e s o f t e s t o s t e r o n e a r e p r o d u c e d . 
E s t r a d i o l l e v e l s i n t e s t e s and i n serum a r e a l s o r e p o r t e d t o b e 
r e l a t i v e l y h i g h during p r e p u b e r t a l p e r i o d ( D o h l e r and W u t t k e , 
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S e c t i o n The Mechanism o f Hormone A c t i o n 
Sequence of eventss 
T h e r e a r e t h r e e t y p e s o f n a t u r a l l y o c c u r r i n g p r o t e i n s 
t h a t have s p e c i f i c p r o p e r t y o f b i n d i n g s t e r o i d hormones w i t h 
s e l e c t i v e l y h i g h a f f i n i t y . Serum " t r a n s p o r t " p r o t e i n s , 
" r e c e p t o r " p r o t e i n s o f t a r g e t t i s s u e s , and s t e r o i d c o n v e r t i n g 
"enzyme" p r o t e i n s . S e x s t e r o i d hormones , a f t e r t h e i r s e c r e t i o n 
i n t h e t e s t i s and o v a r y , a r e t r a n s p o r t e d i n t h e plasma bound 
t o " t r a n s p o r t " p r o t e i n s a s r e l a t i v e l y s t a b l e c o m p l e x e s . The 
i n i t i a l a c t i o n o f a s e x s t e r o i d i n v o l v e s e n t r y o f t h e " f r e e " 
hormone i n t o t h e c e l l s o f t h e t a r g e t o r g a n . I n t h e t a r g e t c e l l s 
t h e a c t i v e s t e r o i d i n t e r a c t s w i t h an i n t r a c e l l u l a r s p e c i f i c 
b i n d i n g p r o t e i n c a l l e d , f o r c o n v e n i e n c e t h e " c y t o s o l " r e c e p t o r , 
s i n c e i t i s e a s i l y o b t a i n e d i n t h e s o l u b l e f r a c t i o n o f t h e 
t i s s u e homogenate a f t e r h i g h speed c e n t r i f u g a t i o n a f a l l 
p a r t i c l e s , and i s t h e r e f o r e p r o b a b l y o r i g i n a l l y l o c a t e d i n t h e 
c y t o p l a s m . The b i n d i n g of t h e s e x s t e r o i d w i t h h i g h a f f i n i t y 
to t h e c y t o p l a s m i c r e c e p t o r p r o t e i n (which i s s p e c i f i c f o r 
each i n d i v i d u a l hormone) , r e s u l t s i n t h e f o r m a t i o n o f a 
h o r m o n e - r e c e p t o r - c o m p l e x ( s t e p 1) and t r a n s l o c a t i o n o f t h e 
complex t o t h e c e l l ' s n u c l e u s ( s t e p 2) . The d i s c o v e r y t h a t 
hormones a c c u m u l a t e i n n u c l e i o f t a r g e t c e l l s was an i m p o r t a n t 
development i n our u n d e r s t a n d i n g o f t h e mechanism o f hormone 
a c t i o n . T h i s two s t e p mechanism o f t h e s t e r o i d r e c e p t o r 
28 
i n t e r a ' ^ t i o n was i n d e p e n d e n t l y proposed "by G o r s k i e t a l . ( 1 9 6 8 ) 
and J e n s e n e t a l . ( 1 9 6 8 ) o Two t e c h n i q u e s were i n s t r u m e n t a l 
i n our u n d e r s t a n d i n g of t h e s e f u n d a m e n t a l a s p e c t s o f h o r m o n e -
r e c e p t o r i n t e r a c t i o n s ( I ) g r a d i e n t u l t r a c e n t r i f u g a t i o n o f low 
s a l t c y t o s o l e x t r a c t s and ( 2 ) t h e r a t i o n a l u s e o f a d s o r b e n t s 
( e , g „ c h a r c o a l ) a c c o r d i n g t o t h e d i f f e r e n t i a l d i s s o c i a t i o n 
p r i n c i p l e ( B a u l i e u , 1972 ) . 
I n t h e n u c l e u s , t h e complex h i n d s t o a l a r g e number o f 
s i t e s on c h r o m a t i n o The c h r o m a t i n b i n d i n g s i t e can b e c l a s s i -
f i e d a s e i t h e r a c c e p t o r s i t e o r n o n - a c c e p t o r s i t e . A c c e p t o r 
s i t e i s g e n e r a l l y v i s u a l i z e d a s s p e c i f i c complexes o f c h r o m o -
somal p r o t e i n s , p r o b a b l y n o n - h i s t o n e p r o t e i n s , which t h e 
r e c e p t o r - h o r m o n e - c o r a p l e x e s r e c o g n i s e and b i n d w i t h h i g h a f f i n i t y 
N o n - a c c e p t o r s i t e s a r e t h e s e c o n d a r y s i t e s on c h r o m a t i n where 
t h e r e c e p t o r - h o r m o n e - c o m p l e x can b i n d w i t h a lower a f f i n i t y . 
The h o r m o n e - r e c e p t o r complex i n t h e n u c l e u s i n t e r a c t i n g w i t h 
n u c l e a r a c c e p t o r s presumably t r i g g e r s t h e main hormonal e f f e c t s 
by m o d i f y i n g gene t r a n s c r i p t i o n = T h i s i s t h e " c l a s s i c a l " model 
o f s t e r o i d hormone a c t i o n which i s p r o b a b l y t h e most p o p u l a r 
among t h o s e working i n t h i s f i e l d . I t i s p o s s i b l e t o i n t e r p r e t 
t h i s i n i t i a l i n t e r a c t i o n o f h o r m o n e - r e c e p t o r - c o m p l e x w i t h 
n u c l e a r components i n more t h a n one model o f hormone a c t i o n 
( G o r s k i e t a l 1976 ) , The r e c e p t o r s a p p e a r t o r e s i d e i n t h e 
c y t o p l a s m pending a v a i l a b i l i t y o f t h e i r r e s p e c t i v e s t e r o i d s and 
t h e n b i n d t o c h r o m a t i n s i t e a f t e r f o r m a t i o n o f t h e complex f o r 
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b i n d i n g t o t h e n u c l e u s „ 
Mechanism o f e s t r o g e n and androgen a c t i o n s 
R e c e p t o r s h a v e been found f o r each o f t h e f i v e p h y s i o l o g i -
c a l l y w e l l d e f i n e d s t e r o i d hormones . The s t o r y o f t h e e s t r o g e n 
r e c e p t o r s i s a l m o s t t h e h i s t o r y o f s t e r o i d r e c e p t o r s . As was 
t h e c a s e i n t h e d i s c o v e r y o f e s t r a d i o l i t s e l f 50 y e a r s a g o , 
t h e f e m a l e hormone was t h e f i r s t t o b e s t u d i e d when t h e t i m e 
came t o e l u c i d a t e t h e mechanism o f s e x s t e r o i d a c t i o n - The r a t 
v e n t r a l p r o s t a t e and r a t u t e r u s r e s p o n d t o a n d r o g e n f s ) and 
e s t r o g e n ( s ) r e s p e c t i v e l y i n c o n v e n i e n t , c o n s i s t e n t and s p e c i f i c 
ways 0 T h e s e two o r g a n s have s e r v e d a s e x c e l l e n t model t i s s u e s 
i n s t u d i e s r e l a t e d t o mechanisms o f hormone a c t i o n and t h e 
p r e s e n t s t a t e o f knowledge i s b r i e f l y r e v i e w e d . 
I n t h e r a t u t e r u s , e s t r a d i o l - 1 7 / 6 , t h e m a j o r b l o o d 
e s t r o g e n , i s r e t a i n e d w i t h o u t m e t a b o l i c c o n v e r s i o n ( J e n s e n and 
J a c o b s o n , 19 6 2 ) . I t v\/as found t h a t i m m e d i a t e l y a f t e r t h e 
i n j e c t i o n o f a p h y s i o l o g i c a l dose o f r a d i o a c t i v e ( H) e s t r a d i o l -
17/^ i n t o immature r a t s , u p t a k e o f t h e r a d i o a c t i v e s t e r o i d by 
v a r i o u s t i s s u e s a p p e a r s t o r e f l e c t b l o o d e s t r o g e n c o n c e n t r a -
t i o n s . The r a d i o a c t i v i t y t h e n d i s a p p e a r s r a p i d l y from t h e 
b l o o d and t i s s u e s l e s s s e n s i t i v e t o e s t r o g e n s ( k i d n e y , l i v e r , 
m u s c l e and d i a p h r a g m ) , but o n l y s l o w l y from t a r g e t t i s s u e s such 
as u t e r u s and v a g i n a . 
30 
W.sn t e s t o s t e r o n e w i t h h i g h s p e c i f i c r a d i o a c t i v i t y became 
a v a i l a b l e , t h e h i g h a f f i n i t y o f t h e t a r g e t t i s s u e s toward 
a n d r o g e n c o u l d be d e m o n s t r a t e d c l e a r l y ( T v e t e r and A. t t ramadal , 
19685 Pang e t a l . , I 9 6 9 ) . YiOien r a t s were i n j e c t e d w i t h r a d i o -
a c t i v e t e s t o s t e r o n e , c l e a r r e t e n t i o n w a s o b s e r v e d i n v e n t r a l 
and d o r s a l p r o s t a t e s , s e m i n a l v e s i c l e s and c o a g u l a t i n g g l a n d s 
•r 
a t 30 m i n u t e s t o 3 h o u r s f r o m t h e t i m e of ("^H) t e s t o s t e r o n e 
i n j e c t i o n . On t h e o t h e r h a n d , t h e r a d i o a c t i v i t y i n t h e b l o o d , 
s p l e e n , l u n g , thymus and d i a p h r a g m i s r a p i d l y c l e a r e d w i t h i n 
t h e f i r s t h o u r ( l i a o , 1 9 7 5 ) » An i m p o r t a n t d i f f e r e n c e i n t h e 
m a l e g e n i t a l s y s t e m from t h a t o f t h e f e m a l e i s t h a t i n t h e 
f o r m e r t e s t o s t e r o n e i s r a p i d l y c o n v e r t e d t o 5 o ( - d i h y d r o t e s t e r o n e 
\ 
(DHT) by a 5O( - r e d u c t a s e and i t i s now w e l l e s t a b l i s h e d t h a t 
DHT i s t h e a c t i v e hormone a t c e l l u l a r l e v e l (Tymoczko and L i a o , 
1 9 7 6 ) o T h e s e b a s i c o b s e r v a t i o n s s u g g e s t e d t h a t e s t r o g e n s and 
a n d r o g e n s a r e c o n c e n t r a t e d and s e l e c t i v e l y r e t a i n e d by t h e i r 
r e s p e c t i v e t a r g e t o r g a n s . Y7e now know t h a t t h i s s e l e c t i v e 
u p t a k e and r e t e n t i o n o f s e x s t e r o i d s by t h e r e p r o d u c t i v e t i s s u e s 
i s due t o t h e i n t r i n s i c p r o p e r t i e s o f t h e i n t r a c e l l u l a r 
" r e c e p t o r " o f t h e t a r g e t c e l l s , 
Upon u l t r a c e n t r i f u g a t i o n on a s u c r o s e g r a d i a i t , c y t o -
p l a s m i c e s t r o g e n r e c e p t o r s e d i m e n t s a s a d i s c r e t e band w i t h a 
s e d i m e n t a t i o n c o e f f i c i e n t o f 8S ( G o r s k i e t a l . , 1 9 6 8 ) . ( ^ H ) -
e s t r a d i o l - 1 7 / 5 r e t a i n e d by t h e u t e r i n e n u c l e a r f r a c t i o n which 
a p p e a r s t o b e a s s o c i a t e d w i t h a p r o t e i n t h a t c a n b e s o l u b i l i z e d 
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by e x t r a c t i o n with 0 . 3 - 0 . 4 M KCl a t pH 7 . 4 - 8 . 5 ( J u n g b l u t e t a l . , 
1 9 6 7 ) . The s o l u M l i z e d e s t r a d i o l - r e c e p t o r complex s e d i m e n t s a t 
a b o u t 5S ( J e n s e n e t a j . , 1 9 6 9 ) . 
Analogous t o t h e 1 7 / ^ - e s t r a d i o l r e c e p t o r c o m p l e x o f t h e 
•X 
r a t u t e r u s , (-^H) DHT-prote in c o m p l e x e s h a v i n g s e d i m e n t a t i o n 
c o n s t a n t s o f 8 t o 9S have b e e n d e t e c t e d i n t h e c y t o s o l p r e p a r a -
t i o n o f r a t v e n t r a l p r o s t a t e ( l i a o , 1 9 7 5 ) . B a u l i e u e t a l . 
( 1 9 7 1 ) r e p o r t e d t h a t t h e i r 8 - 1 0 S complex a l s o b i n d s t e s t o s t e r o n e 
t o a s i g n i f i c a n t e x t e n t , b u t n o t 1 7 / ^ - e s t r a d i o l . The (^H) DHT 
r e t a i n e d by p r o s t a t e c e l l n u c l e i a p p e a r s to b i n d t o a p r o t e i n 
t h a t c a n b e e x t r a c t e d wi th 0 . 4 t o 0 . 6 KCl s o l u t i o n ( L i a b and 
F a n g , 1 9 6 9 ) . The s e d i m e n t a t i o n ' c o n s t a n t o f t h e DHT-bound 
p r o t e i n i s about 33 (Fang and L i a o , I 9 6 9 ) , which a p p e a r s t o b e 
Somewhat s m a l l e r t h a n t h e 5S e s t r a d i o l - 1 7 / 6 r e c e p t o r complex 
o f t h e u t e r i n e n u c l e u s ment ioned i n t h e p r e v i o u s p a r a g r a p h . 
Al though t h e d i f f e r e n t v a l u e s o f s e d i m e n t a t i o n c o n s t a n t may b e 
Somewhat a r t i f a c t u a l , t h ^ h a v e proved u s e f u l i n i d e n t i f y i n g 
s t e r o i d r e c e p t o r s from d i f f e r e n t t a r g e t t i s s u e s and emphas ises 
t h e c l o s e s i m i l a r i t y o f hormone r e c e p t o r complexes i n t h e two 
s e x e s , a l b e i t f o r d i f f e r e n t h o r m o n e s . 
R o l e o f r e c e p t o r s i n hormone i n d u c e d changes i n t h e t a r g e t 
t i s s u e s ; 
The n u c l e a r b i n d i n g of s t e r o i d r e c e p t o r c o m p l e x t r a n s -
l o c a t e d from t h e c y t o p l a s m i s c o n s i d e r e d t o b e an i m p o r t a n t 
s t e p i n t h e s t i m u l a t i o n o f n u c l e a r mediated e v e n t s t h a t r e s u l t 
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i n +he t i o l o g i c a l r e s p o n s e . S e v e r a l s t u d i e s h a v e shown t h e 
i m p o r t a n c e o f RNA. and p r o t e i n p r o d u c t i o n i n t h e e a r l y s t a g e s o f 
s t e r o i d hormone a c t i o n . The r e c e p t o r - h o r m o n e complex e x e r t s 
i t s pr imary e f f e c t a t t h e t r a n s c r i p t i o n a l l e v e l i n b r i n g i n g 
ahout an i n c r e a s e i n r i b o n u c l e i c a c i d s y n t h e s i s . T h i s a s p e c t 
h a s been r e v i e w e d by s e v e r a l i n v e s t i g a t o r s (androgens W i l l i a m s . 
Ashman and R e d d i , 1 9 7 2 ; L i a o , 1 9 7 5 ; l l a i n w a r i n g , 1975 , 1 9 7 7 ; 
e s t r o g e n ; B r e n n e r and West , 1975 ; S e g a l and^ K o i d e , 1 9 7 9 ; C l a r k 
e t a j , , , 1 9 7 8 ) . The s e a r c h f o r t h e e a r l i e s t r e s p o n s e s t o s e x 
s t e r o i d s h a s l e d t o t h e g e n e r a l l y a c c e p t e d c o n c e p t t h a t a 
l i m i t e d number o f p r o t e i n s p e c i e s may be produced r a p i d l y , 
a l m o s t c e r t a i n l y preceded by t h e s y n t h e s i s o f a l i m i t e d number 
o f messenger s p e c i e s . T h i s i s f o l l o w e d by a l a r g e r and 
more g e n e r a l p r o d u c t i o n o f m e s s e n g e r RNA., r i b o s o m a l R M and 
t r a n s f e r RNA r e s u l t i n g i n i n c r e a s e d p r o t e i n s y n t h e s i s , b o t h 
g e n e r a l and s p e c i f i c , s t r u c t u r a l and s e c r e t o r y . The t i s s u e 
growth g e n e r a l l y r e f l e c t s b o t h h y p e r t r o p h y and h y p e r p l a s i a . 
B r i e f l y s t a t e d , t h e a c c e p t e d c o n c e p t o f s t e r o i d hormone 
a c t i o n i s t h a t t h e a b i l i t y and t h e d e g r e e t o which a t a r g e t 
t i s s u e r e s p o n d s to hormone i s dependent on t h e a v a i l a b i l i t y o f 
t h e r e c e p t o r . Por hormonal r e s p o n s e t o o c c u r a t i s s u e must 
c o n t a i n a c e r t a i n minimal l e v e l o f r e c e p t o r s i n t h e t i s s u e ' s 
c y t o p l a s m . Upon b i n d i n g hormone, t h i s r e c e p t o r - h o r m o n e - c o m p l e x 
i s t r a n s l o c a t e d t o t h e n u c l e u s where a minimum number o f 
r e c e p t o r s must b e r e t a i n e d on a c c e p t o r s i t e s f o r some c r i t i c a l 
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p e r i o d c f t i m e which i s n e c e s s a r y t o s t i m u l a t e iDoth e a r l y and 
l a t e r e s p o n s e s t o t h e hormone . 
A g e n e r a l model o f t h e s t e r o i d - r e c e p t o r - i n t e r a c t i o n , t h e 
n u c l e a r t r a n s f e r p r o c e s s e s and o t h e r f e a t u r e s o f t h e s t e r o i d 
r e c e p t o r s y s t e m a r e shown i n F i g s . 6 and 7 . 
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S e c t i o n D: A c t i o n s o f E s t r o g e n i n t h e Male 
R e s e a r c h d u r i n g t h e p a s t 10 y e a r s h a s begun t o e l u c i d a t e 
t h e v e r y s i g n i f i c a n t f u n c t i o n s o f endogenous e s t r o g e n s i n t h e 
m a l e . E s t r o g e n m e d i a t e s t h e a c t i o n o f t e s t o s t e r o n e t o a b o l i s h 
t h e f u n c t i o n of c e n t e r s r e s p o n s i b l e f o r c y c l i c g o n a d o t r o p i n 
r e l e a s e and p a r t i a l l y m e d i a t e s t h e a c t i o n o f t e s t o s t e r o n e t o 
e f f e c t development of male s e x u a l b e h a v i o u r ( D i c k s o n and C l a r k , 
1981 ) c I t a l s o p a r t i a l l y m e d i a t e s t h e f e e d b a c k a c t i o n o f 
t e s t o s t e r o n e i n t h e hypothalamus t o d e c r e a s e IHEII s e c r e t i o n . 
E s t r o g e n c o n t r i b u t e s t o t h e growth and f u n c t i o n o f s e x a c c e s s o r y 
organ e p i t h e l i u m and f i b r o m u s c u l a r s t r o m a . I t i s t h e l a s t 
a s p e c t o f e s t r o g e n a c t i o n t h a t t h e p r e s e n t s tudy i s c o n c e r n e d , 
w i t h . 
E s t r o g e n produces a number o f e f f e c t s i n t h e male a c c e s s -
ory s e x o r g a n s and i t i s i m p o r t a n t t o t a k e i n t o c o n s i d e r a t i o n 
i f t h e s e e f f e c t s a r e produced a t normal endogenous l e v e l s o f 
e s t r o g e n . The r e s u l t s o f e s t r o g e n a d m i n i s t r a t i o n t o r o d e n t s 
vary w i t h s p e c i e s , age o f a n i m a l s , s p e c i f i c g l a n d under c o n s i -
d e r a t i o n , dosage , d u r a t i o n o f t r e a t m e n t , and p r e s e n c e o r 
a b s e n c e o f androgen ( P r i c e and Wi l l i ams-Ashman, 1 9 6 1 ) , E s t r o -
gen a d m i n i s t r a t i o n produces marked c a s t r a t i o n l i k e e f f e c t s on 
a c c e s s o r y g e n i t a l o r g a n s i n a l l mammals t h a t h a v e b e e n s t u d i e d ; 
p r o s t a t e , s e m i n a l v e s i c l e s , e p i d i d y m i s and o t h e r s e x a c c e s s o r i e s 
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r e g r e s s „ T h i s p o t e n t e f f e c t o f e s t r o g e n i s due t o r e d u c t i o n 
i n androgen s y n t h e s i s a s a r e s u l t o f i n h i b i t i o n o f p i t u i t a r y 
g o n a d o t r o p h i n s y n t h e s i s and r e l e a s e . I n c o n t r a s t , when low 
d o s e s a r e a d m i n i s t e r e d t o c a s t r a t e d r o d e n t , a number o f growth 
promoting e f f e c t s a r e o b s e r v e d . F u r t h e r m o r e , e s t r o g e n c a n 
i n d u c e squamous e p i t h e l i a l m e t a p l a s i a and c a n promote t h e 
growth o f t h e f i b r o m u s c u l a r t i s s u e o f t h e s e o r g a n s . P o s s i b l y , 
t h e p o s i t i v e i n t e r a c t i o n s o f s m a l l amounts o f e s t r o g e n w i t h 
androgen i n t h e e p i t h e l i a l c e l l s and t h e e s t r o g e n i n d u c e d 
f i b r o m u s c u l a r t i s s u e a n a b o l i s m a r e i n k e e p i n g w i t h normal organ 
f u n c t i o n . T h i s a s p e c t h a s b e e n e x t e n s i v e l y r e v i e w e d by p r e v i o u s 
i n v e s t i g a t o r s (Zuckerman, 1935 ; Emmens and P a r k es , 1 9 4 7 ; 
Burrows, 1 9 4 9 ; B e r n , 1959 ; P r i c e and Wil l iams-Ashman, I 9 6 I ; 
O f n e r , I 9 6 8 ) . 
low doses o f e s t r o g e n p o t e n t i a t e s t h e a c t i o n o f t e s t o s -
t e r o n e on t h e s e c r e t o r y a c t i v i t y o f t h e c a n i n e p r o s t a t e and 
b u l l s e m i n a l v e s i c l e s (Thomas and Knych, 1 9 6 6 a ; G o u v e i i a e ^ 
1971) 0 S i m i l a r p o s i t i v e i n t e r a c t i o n s have b e e n r e c o r d e d on 
r a t and mouse a c c e s s o r y s e x o r g a n w e i g h t , t h e i r b i o c h e m i c a l 
c o m p o s i t i o n (Korenchevsky ^ a l . , 19365 Thomas and Knych, 
1 9 6 6 b ; S a u n d e r s , 1 9 5 8 ; Sh imazaki 1 9 6 9 ; Anderson and 
Muntzing, 1972 ) , I n v i t r o s t u d i e s have r e v e a l e d e s t r o n e and 
e s t r a d i o l t o a f f e c t t h e r a t p r o s t a t e d i r e c t l y ( L a s n i t z k i , 1 9 7 4 ) . 
low c o n c e n t r a t i o n s o f t h e hormone had a weak a n d r o g e n i c e f f e c t . 
The e p i t h e l i u m was s l i g h t l y h i g h e r and t h e s t r o m a l e s s d e n s e 
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t h a n i n t h e c o n t r o l s . H i g h e r d o s e s i n c r e a s e d t h e r e g r e s s i o n 
s e e n i n t h e c o n t r o l e x p l a n t s , I n c a s t r a t e d r a t p r o s t a t e , 
e s t r a d i o l h a s b e e n shown to s t i m u l a t e e p i t h e l i a l growth and 
s e c r e t o i y a c t i v i t y ( S a l a n d e r and T i s e i i , I 9 7 I ) . G l a n d u l a r 
epi thel iu i .n o f c a n i n e p r o s t a t e i s r e c e n t l y r e p o r t e d to b e e s t r o -
gen s e n s i t i v e ( L e a v e t a J , , 1978 ) . 
The a b i l i t y o f e s t r o g e n t o i n c r e a s e m i t o t i c a c t i v i t y i n 
t h e e p i t h e l i u m and f i b r o m u s c O l a r component o f t h e accessoi^^ 
s e x o r g a n s i s w e l l documented ( P r i c e and Wi l l iams-Ashman, I 9 6 I ) , 
E s t r o g e n i s r e p o r t e d to i n d u c e t h e f i b r o m u s c u l a r growth i n t h e 
s e m i n a l v e s i c l e s and p r o s t a t e of r h e s u s monkey (van ?/agenen, 
19355 Zuckerman and S a n d y s , l 9 3 9 ) and r o d e n t s ( P r i c e and 
Wi l l i ams-Ashman, 1 9 6 1 ) . Two r e p o r t s ment ion e s t r o g e n - i n d u c e d 
f i b r o m u s c u l a r growth i n t h e c a n i n e p r o s t a t e g l a n d ( G o u v e l i s 
e t a l 19715 Zuckerman and Groome, 1 9 3 7 ) . I n c a s t r a t e r a t s 
e s t r o g e n can c a u s e a 5 - f o l d o r g r e a t e r i n c r e a s e i n a n t e r i o r 
p r o s t a t e and s e m i n a l v e s i c l e weight a t t r i b u t a b l e p r i m a r i l y t o 
f i b r o m u s c u l a r growth (Korenchevsky £ t a l . , 1 9 3 6 ; P e y e l - C a b a n e s 
e t a l » , 19785 David e t . a l , , 1934 ; Greene a n d Thomson, 194 21 
T i s e l l , 1 9 7 6 ; P u g i i and V i l l e e , 1 9 6 8 ) 0 S i m i l a r l y , t h e mouse 
a c c e s s o r y s e x o r g a n s , p a r t i c u l a r l y t h e c o a g u l a t i n g g land and 
s e m i n a l v e s i c l e , show f i b r o m u s c u l a r h y p e r p l a s i a (Gyorkey , 1 9 6 4 ; 
B u r r o w s , 1935 ) . I n t h e s e x a c c e s s o r y o r g a n s o f o t h e r s p e c i e s 
such a s t h e g u i n e a p i g , mouse and r a b b i t ( B e l i s e t a ^ . , 1977 5 
B e r n and l e v y , 1 9 5 2 ; K r i c h e s k y a n d Ben;)amin, 1 9 4 7 ; M a r i o t t i and 
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Mawhinney, 1981? Neuloauier ^ a j . , 1 9 8 1 ) e s t r o g e n s h a v e iDeen 
shown t o e f f e c t f i b r e m u s c u l a r g r o w t h . D e s p i t e t h e c o n s i s t e n c y 
of t h i s f i n d i n g , s e v e r a l k ^ p o i n t s remain t o b e u n d e r s t o o d i n 
o r d e r to a s s e s s t h e p h y s i o l o g i c s i g n i f i c a n c e o f e s t r o g e n a c t i o n 
i n t h e s t r o m a » The r e l a t i v e potency and c o m p a r a t i v e n a t u r e o f 
androgen and e s t r o g e n a c t i o n on f i b r o m u s c u l a r t i s s u e need t o be 
d e f i n e d , .todrogen seems t o b e e f f e c t i v e s t i m u l a t o r o f musc le 
growth ( M a r i o t t i and Mawhinney, 1981 5 Neubauer ^ a l I 9 8 I ) 
a l t h o u g h e v i d e n c e has b e e n o f f e r e d t o t h e c o n t r a r y ( F e y e i -
Cabanes e ^ a l o , 1 9 7 8 ) . I t may be t h a t b o t h androgen and e s t r o g e n 
c o n t r i b u t e s i g n i f i c a n t l y t o t h e f u n c t i o n i n g o f t h e s t r o m a « 
E f f e c t s o f e s t r o g e n on t h e e p i d i d y m i s have b e e n g i v e n 
much l e s s a t t e n t i o n than i n t h e t e s t i s and o t h e r s e x a c c e s s o r i e s . 
There i s some e v i d e n c e o f i t s i n f l u e n c e on t h e e p i d i d y m a l 
m u s c u l a t u r e r e s u l t i n g i n a c c e l e r a t e d sperm t r a n s p o r t ( M e i s t r i c h 
e ^ a l .5 1975? Das 1 9 7 6 ) . E v i d e n c e s u p p o r t i n g t h e 
p h y s i o l o g i c s i g n i f i c a n c e of e s t r o g e n i n m a l e a c c e s s o r y o r g a n s 
comes from t h e f a c t t h a t t h e s e o r g a n s c o n t a i n , i n r e l a t i o n t o 
o t h e r t i s s u e s of t h e m a l e , h i g h c o n c e n t r a t i o n s o f e s t r o g e n 
r e c e p t o r s . 
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S e c t i o n E ; E s t r o g e n R e c e p t o r s i n A c c e s s o r y S e x Organs o f 
Male 
I n e x p e r i m e n t a l a n i m a l s , i n j e c t e d r a d i o a c t i v e e s t r o g e n 
h a s "been o b s e r v e d t o a c c u m u l a t e s e l e c t i v e l y i n t a r g e t t i s s u e s 
and i t has b e e n s p e c u l a t e d t h a t e s t r o g e n - r e s p o n s i v e t a r g e t 
t i s s u e s c o n t a i n some s p e c i f i c b i n d i n g p r o t e i n t o a c c o u n t f o r 
such o b s e r v a t i o n s ( G l a s c o c k and H a c k s t r a , 1959 ; J e n s e n and 
J a c o b s o n , i 9 6 0 ) . T h e s e s p e c i f i c b i n d i n g p r o t e i n s h a v e been 
d e f i n e d as e s t r o g e n r e c e p t o r s ( J e n s e n and J a c o b s o n , 1 9 6 O ) . 
E v i d e n c e f o r t h e p r e s e n c e o f a s p e c i f i c e s t r a d i o l - 1 7 / ^ r e c e p t o r 
i n male a c c e s s o r y s e x o r g a n s h a s b e e n p r o v i d e d by s e v e r a l 
i n v e s t i g a t o r s „ 
I n humans, s t u d i e s have shown t h e p r o s t a t e t o e i t h e r 
c o n c e n t r a t e i n j e c t e d e s t r o g e n ( S e g a l e t a ^ . , 1959? F e r g u s s o n , 
•19t>l) o r t o c o n t a i n e a t r o p h i l i c m o l e c u l e s ( B a s h i r e i a h i e t a l = , 
1976? B a s h i r e i a h i and Young, 1 9 7 6 ; Hawkins e t a l , , 1975 | 
K r i e g e ^ a l 1 9 7 8 ; Wagner e t a j . , , 1975 ) « A c c e s s o r y s e x o r g a n s 
o f t h e baboon ( K a r r ^ a l . . , 1 9 7 8 ) , c a l f and p ig ( J u n g b l u t 
e t a l . , 1 9 7 1 ) and v e n t r a l p r o s t a t e of r a t (Armstrong and 
B a s h i r e i a h i , 1 9 7 8 ; G i n s b e r g e t a l o , 1 9 8 0 ; J u n g - T e s t a s e t a l . , 
1 9 8 1 ) a l s o c o n t a i n e s t r o g e n r e c e p t o r s . The c a n i n e p r o s t a t e 
g l a n d h a s r e c e n t l y b e e n shown t o c o n t a i n abundance o f e s t r o g e n 
r e c e p t o r ( C h a i s i r i e t a l 1 9 7 8 ; R o b i n e t t e e t a l 1 9 7 8 ; Dube 
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e t a l . 5 1979)5 i n f a c t a p p a r e n t l y more e s t r o g e n r e c e p t o r t h a n 
androgen r e c e p t o r ( R o b i n e t t e e t g l . , 1978) . F o l l o w i n g i n t r a -
venous a d m i n i s t r a t i o n o f (^H) e s t r a d i o l to mature male g u i n e a 
p i g s , t h e s e x a c c e s s o r y t i s s u e s i n c o r p o r a t e d g r e a t e r c o n c e n t r a -
t i o n s o f t h e hormone than t h e n o n g e n i t a l t i s s u e s (Blume and 
Mawhinney, 1978 ) » I n t h e s e m i n a l v e s i c l e s o f t h i s s p e c i e s 
e s t r o g e n r e c e p t o r s a r e found i n b o t h e p i t h e l i a l and s t r o m a l 
c e l l s - m o r e numerous b e i n g p r e s e n t i n t h e s t r o m a ( B e l i s e t a l . , 
19771 Blume and Mawhinney, 1 9 7 8 ) . I n t h e r a t , Mangan et . a l . 
( 1 9 6 7 ) r e p o r t e d t h a t one hour a f t e r t h e i n t r a p e r i t o n e a l a d m i n i s -
t r a t i o n of 
- d i e t h y l s t i l b e s t r o l t h e g r e a t e s t c o n c e n t r a t i o n 
o f r a d i o a c t i v i t y was a s s o c i a t e d w i t h t h e p r o s t a t e « T v e t e r • 
( 1 9 7 0 ) found t h a t f o l l o w i n g t h e i n t r a m u s c u l a r a d m i n i s t r a t i o n o f 
( H) e s t r a d i o l i n t o t h r e e month o l d r a t s , t h e r a d i o a c t i v i t y 
a s s o c i a t e d w i t h t h e p r o s t a t e was h i g h e r t h a n t h a t w i t h s k e l e t a l 
m u s e l e . 
I n r a t v e n t r a l p r o s t a t e ( J u n g - T e s t a s e t _ a ^ . , 1981) s t roma 
i s found to have r e l a t i v e l y more r e c e p t o r s t h a n t h e e p i t h e l i u m . 
R e c e n t r e p o r t s have shown t h a t t h e s troma o f b o t h t h e human 
( B a s h i r e l a h i e ^ a l 1 9 7 8 ) and c a n i n e p r o s t a t e g l a n d ( L e a v 
e t a l . , 1978 ) have s i g n i f i c a n t e s t r o p h i l i c a c t i v i t y . Apart 
f rom t h e a c t i o n s o f e s t r o g e n i n t h e m u s c l e , i t i s i n t e r e s t i n g 
t o s p e c u l a t e about t h e r e l a t i v e l y s m a l l amount o f e s t r o g e n 
r e c e p t o r i n t h e e p i t h e l i u m a s i s r e p o r t e d i n t h e s e m i n a l v e s i c l e 
o f g u i n e a p i g ( B e l i s e t a j , . , 1 9 7 7 ; B e l i s and Mawhinney, 1978) 
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and v e n t r a l p r o s t a t e o f r a t ( J u n g - T e s t a s e ^ a ^ , , 1 9 8 1 ) . The 
p r e s e n c e o f a r e c e p t o r f o r e s t r a d i o l - 1 7 / ^ i n t h e ep id idymis 
o f man (Murphy 1 9 8 0 ) , dog (Younes e t a l . , 1979 ) and 
r a b b i t (Danzo ^ a l . , 1975 , 1978? Danzo and E l l e r , 1979) h a s 
a l s o been r e p o r t e d . E s t r o g e n has b e e n found t o h a v e a s t i -
mulatory e f f e c t on t h e s e c r e t o r y f u n c t i o n o f t h e ep id idymis o f 
r a t ( P e y r e and l a P o r t e , 19665 J e h a n and S e t t y , 1 9 7 7 ) « I t 
s t i l l r e m a i n s t o b e e s t a b l i s h e d i f e s t r o g e n r e c e p t o r s p r e s e n t 
i n t h e ep id idymis ( e p i t h e l i u m ? ) a r e r e q u i r e d t o modulate t h e 
epididymal env i ronment i n such a way t h a t t h e r e s u l t i n g e f f e c t 
i n f l u e n c e s sperm m a t u r a t i o n . 
Prom t h e a b o v e b r i e f s u r v e y o f l i t e r a t u r e i t i s c l e a r 
t h a t t h e r e i s no c o m p e l l i n g e v i d e n c e t o s u g g e s t t h a t e s t r o g e n s 
a l o n e o r i n c o m b i n a t i o n m t h androgens p l a y a p h y s i o l o g i c a l 
r o l e i n t h e r e g u l a t i o n o f male r e p r o d u c t i v e p r o c e s s e s . The 
d e m o n s t r a t i o n o f p r e s e n c e o f e s t r o g e n r e c e p t o r s i n t h e male 
g e n i t a l t r a c t i m p l i e s a d i r e c t r e c ept o r - m e d i a t e d f u n c t i o n f o r 
e s t r o g e n s i n t h e r e g u l a t i o n o f t h e s e t i s s u e s . 
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STUDIES ON THE UPTAKE AND EETENTION 
OP { \ ) ESTRADIOL-17/^ BY THE ACCESSORY 
GE10:TAI ORGANS OF MAIB RAT 
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INTRODUCTION 
I t has long loeen recognised that the male accessory 
genital organs are dependent upon androgenic hormones for main-
tenance of t h e i r c e l l u l a r i n t e g r i t y and complex functions 
(Pr i ce and Williams-4shman, 19611 Bishop, 196I ; Risley, 1963; 
Orgebin-Crist et a l . , 1975; Cavazos, 1975; Set ty , 1979). I t 
i s also known for some years that measurable levels of c i r c u -
la t ing estrogens are present in male mammals (Leach et a l » , 
1956; Dorrington and Armstrong, 1979; Marcus and Korenman, 
1976; van der Molen £t sa 198I) . Male genital organs are 
adversely affected by estrogen administration (Pr i ce and 
Williams-Ashman, 1961) . However, t h i s does not rule out the 
p o s s i b i l i t y that estrogen(s) may have a r o l e in regulating 
physiological processes in the male, ei ther d i rec t ly or by 
modulating the action of androgen . Thus the physiological 
e f f e c t s of sex hormones in the male geni ta l organs may r e f l e c t 
the combined effec ts of the estrogenic and androgenic hormones. 
One of the approaches to study the mode of act ion of sex 
steroids i s to examine the f a t e of the s teroid hormone a f t e r 
i t has been administered to immature or gonadectomiaed animals. 
The c l a s s i c a l studies of Glascock and Haekstra (1959) and 
Jensen and Jacobson (19 62) with estrogen in the female r a t and 
those of Liao and Pang (19^9) vath androgen in the male r a t 
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h a v e r e v e a l e d t h a t i m m e d i a t e l y a f t e r t h e i n j e c t i o n o f a p h y s i o -
l o g i c a l dose of r a d i o a c t i v e s e x s t e r o i d i n t o r a t s , uptake o f 
t h e l a b e l l e d hormone by v a r i o u s t i s s u e s r e f l e c t s t h e c o n c e n -
t r a t i o n o f t h e a d m i n i s t e r e d hormone i n t h e b l o o d . The r a d i o -
a c t i v i t y t h e n d i s a p p e a r s r a p i d l y from t h e b l o o d and t i s s u e s 
l e s s s e n s i t i v e o r n o n - r e s p o n s i v e t o s e x s t e r o i d s ( k i d n e y , 
m u s c l e s d iaphragm) , b u t o n l y s l o w l y from t a r g e t t i s s u e s s u c h as 
u t e r u s a n d v e n t r a l p r o s t a t e ( s e e C h a p t e r I , S e c t i o n C ) . I t i s 
now r e c o g n i s e d t h a t t h e s e l e c t i v e u p t a k e and r e t e n t i o n o f s e x 
s t e r o i d s by t h e t a r g e t t i s s u e s i s due t o t h e p r e s e n c e o f s p e c i -
f i c hormone b i n d i n g r e c e p t o r p r o t e i n s i n them ( J e n s e n et a l 
1977) . 
I n t h e p r e s e n t s tudy t h i s e x p e r i m e n t a l model was adapted 
t o examine i f l a b e l l e d e s t r o g e n s e l e c t i v e l y a c c u m u l a t e s i n t h e 
a c c e s s o r y g e n i t a l o r g a n s o f a d u l t c a s t r a t e d male r a t s . The 
n o n - g e n i t a l t i s s u e s s t u d i e d f o r t h e p u r p o s e o f c o m p a r i s o n 
i n c l u d e d p i t u i t a r y , l i v e r and t h i g h m u s c l e „ The primary o b 3 e c t 
o f t h e s t u d y was t o i n v e s t i g a t e t h e u p t a k e and r e t e n t i o n o f 
(^H) e s t r a d i o l . b y t h e e p i d i d y m i s and vas d e f e r e n s , and f o r 
c o m p a r i s o n two o t h e r a c c e s s o r y g e n i t a l t i s s u e s v i z . s e m i n a l 
v e s i c l e s and v e n t r a l p r o s t a t e were a l s o i n v e s t i g a t e d . T h i s 
k i n e t i c s tudy i n v o l v e d d e t e r m i n a t i o n o f r a d i o a c t i v i t y a t 
d i f f e r e n t i n t e r v a l s a f t e r t h e a d m i n i s t r a t i o n o f ( H) e s t r a d i o l -
17/6 i ^ v i v o . The s e c o n d ob . iec t was t o i n v e s t i g a t e t h e hormonal 
dependence o f e s t r o g e n u p t a k e b y . t h e s e o r g a n s . No a t t e m p t h a s 
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"been made to c h a r a c t e r i s e the radioact ive material and only the 
t o t a l radioact iv i ty in each of the t issues was measured, 
MATERIALS AND IIETHODS 
Animals 
Colony bred adult male r a t s (200 -250 g) of the I n s t i t u t e 
were used in the study. All the animals were maintained in 
air-conditioned quarters (24 + 1°C) under uniform husbandry 
condit ions. They were fed a pelleted diet and received water 
ad libitum. 
Radioactive steroids and chemicals 
The radio labelled estrogens ( 2 ,4 , 6 ,7 -^H)-estradiol -17/^ 
( F i g . 1) ( spec i f i c a c t i v i t y ; 91 mCi/mMol) and estradiol 
( F i g . 2) ( spec i f i c ac t ivi ty^ 52 mCi/mMol) used in the present 
study were obtained from Radiochemical Centre, Amersham, England. 
The purity was checked before use by TIC on s i l i c a gel plates in 
Solvent system chloroforms ethyl ace ta te (4 ;1 v / v ) . The steroids 
were stored at 4°C as di lute solutions in benzene/ethanol 
9 J 1 V/V).. 
The s c i n t i l l a t i o n fluid contained PPO (2 ,5 -diphenyl-
oxazole; 4 g / l ) and POPOP (1 ,4 -bis -5 -phenyl -oxazole -2 -yl ) 
benzenes lOO mg/l (New England Nuclear, USA) dissolved in d i s -
t i l l e d toluene. Other chemicals used were solvent ether and 
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anhydrous sodium s u l p h a t e o f A n a l a r g r a d e . 
S u r g i c a l p r o c e d u r e 
To e l i m i n a t e i n t e r f e r e n c e "by endogenous hormones , t h e 
s t u d i e s were c a r r i e d out i n c a s t r a t e d a n i m a l s , 
The r a t s were c a s t r a t e d " b i l a t e r a l l y t h r o u g h a s c r o t a l 
i n c i s i o n under e t h e r a n a e s t h e s i a . B e f o r e s e p a r a t i n g t h e t e s t i s , 
t h e t e s t i c u l a r b l o o d v e s s e l s were l i g a t e d l e a v i n g t h e b l o o d 
s u p p l y o f t h e e p i d i d y m i s i n t a c t . 
Dose o f l a b e l l e d hormone a d m i n i s t e r e d 
I n immature and a d u l t spayed f e m a l e r a t s 0 , 1 t o 1 . O ^ g 
e s t r a d i o l a s a s i n g l e dos e i s c o n s i d e r e d a s p h y s i o l o g i c a l dose 
( A l b e r g a a n d B a u l i e u , 19685 C l a r k e t a j , . , 1 9 7 3 ) . 
E x p e r i m e n t I ( 4 8 h r c a s t r a t i o n ) ; 
F i v e groups o f r a t s , each c o n s i s t i n g o f 4 t o 5 a n i m a l s 
w e r e a d m i n i s t e r e d w i t h t r i t i a t e d e s t r a d i o l 48 h r a f t e r c a s t r a -
t i o n and were k i l l e d a t d i f f e r e n t i n t e r v a l s ( 1 5 min, 30 min, 
60 min, 6 h r and 24 h r ) t o s tudy t h e d i s t r i b u t i o n o f e s t r o g e n 
and i t s r e t e n t i o n i n v a r i o u s t i s s u e s . 
E x p e r i m e n t I I (21 day c a s t r a t i o n ) s 
Two groups o f r a t s , each c o n s i s t i n g o f 4 a n i m a l s were 
c a s t r a t e d . One group of r a t s s e r v e d a s c o n t r o l s . The o t h e r 
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group o f r a t s r e c e i v e d t e s t o s t e r o n e p r o p i o n a t e ( T P ) a t t h e r a t e 
o f 200yUg/rat d a i l y f o r 7 d a y s , l a s t i n j e c t i o n "being g i v e n 48 h r 
p r i o r to a u t o p s y . The s t e r o i d waa d i s s o l v e d i n s t e r i l e o l i v e 
o i l a n d 0 . 1 ml of t h e v e h i c l e was used f o r d a i l y i n t r a m u s c u l a r 
i n j e c t i o n . The c o n t r o l r a t s r e c e i v e d v e h i c l e a l o n e f o r a 
s i m i l a r p e r i o d . On day 22 a f t e r c a s t r a t i o n , i . e . 4 8 h r a f t e r 
w i t h d r a w a l o f hormone r e p l a c e m e n t t h e r a p y , t h e a n i m a l s were 
i n j e c t e d w i t h t r i t i a t e d e s t r a d i o l and were k i l l e d 15 o r 30 min 
l a t e r . 
A d m i n i s t r a t i o n o f l a b e l l e d e s t r o g e n s 
The a n i m a l s i n "both t h e e x p e r i m e n t s were i n j e c t e d w i t h 
( 2 , 4 , 6 , 7 - ^ H ) e s t r a d i o l - 1 7 / ^ ( O . l y U g , 3 3 . 5 / U C i ) i n 0 . 1 ml o f 
Afo e t h a n o l i c s a l i n e t h r o u g h t h e j u g u l a r v e i n under e t h e r 
a n a e s t h e s i a . D i s t r i b u t i o n of r a d i o a c t i v i t y was d e t e r m i n e d i n 
t h e ep id idymis ( c a p u t , c o r p u s and cauda p o r t i o n s ) , vas d e f e r e n s , 
s e m i n a l v e s i c l e s ( w i t h c o a g u l a t i n g g l a n d ) , v e n t r a l p r o s t a t e , 
p i t u i t a r y , l i v e r and t h i g h m u s c l e . B l o o d was c o l l e c t e d by 
c a r d i a c p u n c t u r e i n t o h e p a r i n i z e d s y r i n g e s and c e n t r i f u g e d t o 
o b t a i n p l a s m a . A l l t h e t i s s u e s were weighed a c c u r a t e l y i n a 
t o r s i o n b a l a n c e and p r e s e r v e d i n d e e p - f r e e z e r a t -18°C u n t i l 
t h e y were p r o c e s s e d f u r t h e r . The r a d i o a c t i v i t y i n b l o o d and 
p i t u i t a r y was d e t e r m i n e d o n l y i n 48 h r c a s t r a t e s . I n t h e 2"! day 
c a s t r a t e d r a t s , e s t r a d i o l u p t a k e b y t h e n o n - g e n i t a l t i s s u e s 
( l i v e r and m u s c l e ) was measured o n l y i n t h e c o n t r o l s f o r t h e 
purpose o f c o m p a r i s o n w i t h 48 h r c a s t r a t e s . 
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E x t r a c t i o n o f r a d i o a c t i v e s t e r o i d s 
The t i s s u e s were homogenized i n 6 ml d i s t i l l e d w a t e r 
u s i n g U l t r a T u r r a x ( J a n k e and Kunke l , K . G . , Germany) , km. 
e q u a l q u a n t i t y of 5 N NaOH was added t o each sample f o l l o w e d 
by t h e a d d i t i o n o f a p p r o x i m a t e l y 3 , 0 0 0 c o u n t s o f 
e s t r a d i o l - . 1 7 / ^ f o r c a l c u l a t i n g t h e e x t e n t o f r e c o v e r y a f t e r 
e x t r a c t i o n o A l l t h e samples were l e f t a t 37°G f o r 48 h r and 
t h e n e x t r a c t e d w i t h 4 x 15 ml d i e t h y l e t h e r . The comhined 
e t h e r phase was d r i e d o v e r anhydrous sodium s u l p h a t e and e v a p o -
r a t e d d i r e c t l y i n ISC v i a l s . To each v i a l , 10 ml o f s c i n t i l l a -
t i o n f l u i d was added a n d t h e r a d i o a c t i v i t y was c o u n t e d i n 
P a c k a r d S c i n t i l l a t i o n S p e c t r o m e t e r (Model 3 3 3 0 ) . The c o u n t s 
were c o r r e c t e d f o r background r a d i o a c t i v i t y , c o u n t e r e f f i c i e n c y 
and quenching? t h e r e c o v e r i e s were i n t h e r a n g e o f 60 t o 7 5 ^ . 
The r a d i o a c t i v i t y i n t i s s u e s i s e x p r e s s e d a s dpm/mg o f wet 
t i s s u e , dpm/mg DN.A and dpm/organ and i n b l o o d a s dpm/5yul 
o f p l a s m a . DM i n d i f f e r e n t t i s s u e s was d e t e r m i n e d a c c o r d i n g 
t o t h e p r o c e d u r e of B u r t o n ( 1 9 5 6 ) ( f o r p r o c e d u r a l d e t a i l s o f 
M 4 e s t i m a t i o n , s e e C h a p t e r I I I ) . 
Hormone r e p l a c e m e n t t h e r a p y - c h o i c e o f t h e doses 
Twenty one day p o s t - c a s t r a t i o n p e r i o d p e r m i t s d i s a p p e a -
r a n c e o f r e s i d u a l spermatozoa i n t h e e p i d i d y m i s and vas 
d e f e r e n s and a l s o c a u s e s s i g n i f i c a n t r e d u c t i o n i n t h e w e i g h t s 
o f a l l t h e a c c e s s o r y s e x o r g a n s ( J c h a n et a J 1 9 7 3 , J e h a n and 
60 
S e t t y , 1 9 7 7 ) . T h i s p e r i o d i s s u f f i c i e n t t o c a u s e a marked 
d e c r e a s e o f t h e androgen r e c e p t o r c o n t e n t o f t h e e p i d i d y m i s and 
v e n t r a l p r o s t a t e ( P u j o l and B a y a r d , 1 9 7 9 ) . The d o s e ( 200yUg/rat) 
a n d d u r a t i o n (7 d a y s ) o f t e s t o s t e r o n e t r e a t m e n t was "based on 
t h e work o f T i n d a l l e t a l . ( 1 9 7 4 ) and C a l a n d r a e t a l . ( 1 9 7 5 ) 
v/ho have r e p o r t e d i t t o b e o p t i m a l i n androgen r e p l a c e m e n t 
t h e r a p y . 
RESULTS 
E x p e r i m e n t I ; 
R e s u l t s p r e s e n t e d i n F i g . 3 show t h e d i s t r i b u t i o n o f 
r a d i o a c t i v i t y i n d i f f e r e n t a c c e s s o r y g e n i t a l o r g a n s and i n 
b l o o d plasma a t v a r i o u s t i m e i n t e r v a l s a f t e r i . v . i n j e c t i o n 
y. 
o f ( 2 , 4 , 6 , 7 - H) e s t r a d i o l . Each p o i n t r e p r e s e n t s t h e mean o f 
3 o r 4 d e t e r m i n a t i o n s « 
Maximum l e v e l s of ( H) e s t r o g e n w e r e s e e n i n a l l t h e 
a c c e s s o r y s e x o r g a n s a t 15 m i n u t e s a f t e r a d m i n i s t r a t i o n . T h e r e 
was l i t t l e d e c r e a s e i n t h e r a d i o a c t i v i t y a t 30 mi nutes though 
by 60 minutes i t was markedly reduced . The p a t t e r n o f d i s t r i -
b u t i o n o f r a d i o a c t i v i t y i n b l o o d was q u i t e i n c o n t r a s t t o t h e 
s e x a c c e s s o r y o r g a n s . The h i g h e s t v a l u e was p r e s e n t a t I 5 min 
a n d a f t e r t h a t t i m e , t h e v a l u e s d e c r e a s e d e x p o n e n t i a l l y . By 
60 min t h e r e was a 50^ r e d u c t i o n i n t h e r a d i o a c t i v i t y and a t 
6 h r t h e r e t e n t i o n was l e s s than 20fo o f t h e i n i t i a l peak 
v a l u e , 
61 
v a s d e f e r e n s 
t o t a l e p i d i dym i s 
v e n t r a l p r o s t a t e 
s e m i n a l v e s i c l e s 
m u s c l e 
P L A S M A 
i /Ahr i /2hr i h r 6 h r 
t i m e i n t e r v a l 
f i g . 3 : DISTRIBUT(oN o f r a d i o a c t i v i t y i n v a r i o u s t i s s u e s o f c a s t r a t e d m a l e 
(?ats a f t e r a d m i n i s t r a t i o n o f ( ^ h ) est r a d i o l - 1 7 /3. a n i m a l s w e r e 
s a c r i f i c e d ] / 4 - , l / 2 , 6 a n d 2 4 - h r A F T E R t h e i n j e c t i o n . 
(NOTfE: T O T A L R A D I O A C T I V I T Y I S E X P R E S S E D A S dpm/mg W ET T I S S U E , 5 > i l OF P L A S M A ) 
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Amongst t h e a c c e s s o r y g e n i t a l o r g a n s s t u d i e d , t h e u p t a k e 
o f e s t r o g e n was r e l a t i v e l y h i g h a t 15 min i n t h e e p i d i d y m i s 
( P i g . 4 ) , v a s d e f e r e n s ( F i g o 5 ) and v e n t r a l p r o s t a t e ( P i g . 6 ) . 
At 30 min a m a r g i n a l r i s e (11 fa) i n t h e r a d i o a c t i v i t y was 
e v i d e n t i n t h e s e m i n a l v e s i c l e s ( P i g . 7 ) . The o t h e r a c c e s s o -
r i e s d i d not e j d i i b i t any d i f f e r e n c e iDetween 15 and 30 m i n u t e s , 
A p p r e c i a b l e f a l l i n r a d i o a c t i v i t y "became e v i d e n t a t 60 minutes , 
The r e d u c t i o n was r e l a t i v e l y much l e s s i n s e m i n a l v e s i c l e s 
( 1 3 ^ ) and e p i d i d y m i s ( 2 2 ^ ) t h a n i n v e n t r a l p r o s t a t e ( 4 1 ^ ) and 
v a s d e f e r e n s (38fo) , A f u r t h e r d e c r e a s e i n t h e l e v e l s o f 
l a b e l l e d e s t r o g e n was o b s e r v e d i n a l l t h e o r g a n s a t 6 h r . By 
24 h r , e s t r o g e n l e v e l was r e d u c e d t o 25f^ o f i t s i n i t i a l v a l u e 
( 1 5 min) 
i n t h e vas d e f e r e n s w h i l e i n t h e o t h e r t h r e e o r g a n s 
( e p i d i d y m i s , v e n t r a l p r o s t a t e a n d s e m i n a l v e s i c l e s ) t h e r e t e n -
t i o n c o n t i n u e d to be about 4 0 ^ o f t h e o r i g i n a l l e v e l ( 1 5 m i n ) . 
F u r t h e r a n a l y s i s o f t h e d a t a r e v e a l e d t h a t w h i l e t h e r e was a 
s i g n i f i c a n t f a l l i n t h e r a d i o a c t i v i t y i n t h e vas d e f e r e n s 
b e t w e e n 6 and 24 h r (555^)? t h e r e d u c t i o n i n t h e e p i d i d y m i s , 
s e m i n a l v e s i c l e s a n d v e n t r a l p r o s t a t e was moderate ( 6 h r vs 
24 h r s 1 3 - 2 2 / 0 . 
\Vhen t h e t h r e e segments o f t h e epididymis were examined 
s e p a r a t e l y , corpus epididymis always showed r e l a t i v e l y h i g h e r 
u p t a k e than c a p u t and cauda r e g i o n s ( P i g . 8 ) ; v a s d e f e r e n s 
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F IG 4: UPTAKE AND RETENTION OF ( 2, 4, 6,7-3 H) ESTRADIOL- 17 ;8 
AT I5,30,60min,6hr AND 24hrBY TOTAL EPIDIDYMIS 
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FIG.B. UPTAKE AND RETENTION OF ( 2,4-, 6,7-3 H) ESTRADIOL-
17 /S AT 15,30 AND 60 mjn BY BLQOD PLASMA, 
CAPUT,CORPUSjCAUDA AND VAS DEFERENS OF RAT 
68 
The d i s t r i b u t i o n o f r a d i o a c t i v i t y i n n o n - g e n i t a l t i s s u e s 
a t v a r i o u s i n t e r v a l s i s shown i n F i g , 9 . The u p t a k e "by t h e 
l i v e r and p i t u i t a r y was much h i g h e r t h a n t h a t hy t h e musc le and 
p l a s m a . About 40fc r e d u c t i o n i n t h e r a d i o a c t i v i t y i n musc le was 
n o t i c e d by 60 min and a t 6 h r a b o u t 65^ o f i n i t i a l r a d i o a c t i v i t y 
had d i s a p p e a r e d b o t h i n l i v e r a n d m u s c l e . & r a t h e r c o n s t a n t 
l e v e l o f r a d i o a c t i v i t y was p r e s e n t i n t h e p i t u i t a r y between 15 
min and 60 min a f t e r a d m i n i s t r a t i o n . I n g e n e r a l , t h e c o n c e n -
t r a t i o n o f r a d i o a c t i v i t y a t a l l i n t e r v a l s examined was h i g h e r 
i n t h e l i v e r a n d p i t u i t a r y t h a n i n any o t h e r o r g a n examined i n 
t h e p r e s e n t s t u d y „ 
E x p e r i m e n t I I t 
With a view t o s t u d y t h e e f f e c t o f l o n g - t e r m c a s t r a t i o n 
on t h e u p t a k e o f l a b e l l e d e s t r o g e n by t h e a c c e s s o r y g e n i t a l 
o r g a n s and a n o n - g e n i t a l t i s s u e , t h i g h m u s c l e , a p r e l i m i n a r y 
s t u d y was c a r r i e d i n a d u l t r a t s t h a t remained c a s t r a t e d f o r 
21 days „ The r a t s r e c e i v e d (^H) e s t r a d i o l - l ? / ^ a s i n E x p e r i m e n t 
A, 
I and t h e a n i m a l s were k i l l e d 15 min l a t e r - t h e t i m e i n t e r v a l 
when maximum r a d i o a c t i v i t y was p r e s e n t i n most o f t h e organs 
examined ( s e e r e s u l t s o f E x p e r i m e n t I, Fig. l ) , R e s u l t s p r e -
s e n t e d i n T a b l e I show t h a t i n t h e t h r e e segments o f t h e 
e p i d i d y m i s , v a s d e f e r e n s , s e m i n a l v e s i c l e s and v e n t r a l p r o s t a t e , 
t h e r e was a marked d e c r e a s e i n t h e uptake o f e s t r o g e n w h i l e i t 
r e m a i n e d u n a f f e c t e d i n t h e m u s c l e » 
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R e s u l t s p r e s e n t e d i n T a b l e I I show t h a t f o l l o w i n g 21 days 
o f c a s t r a t i o n , t h e r e was a s i g n i f i c a n t r e d u c t i o n i n t h e u p t a k e 
o f (^H) e s t r a t i 0 1 - 1 7 / 5 by a l l t h e a c c e s s o r y s e x o r g a n s e josep-
t i n g v e n t r a l p r o s t a t e . Androgen t r e a t m e n t promoted e s t r o g e n 
u p t a k e "by a l l t h e a c c e s s o r y o r g a n s and i t was comparable t o 
s h o r t term c a s t r a t e s i n t h e s e m i n a l v e s i c l e s and c o r p u s e p i d i -
dymis? t h e u p t a k e by t h e v e n t r a l p r o s t a t e exceeded t h a t o f 
s h o r t - t e r m c o n t r o l s „ The t r e n d was s i m i l a r when t h e u p t a k e 
v a l u e s a r e e x p r e s s e d i n t h e d i f f e r e n t o r g a n s on e q u a l amount 
o f DNA ( T a b l e I I I ) . The e x t e n t o f a c c e s s o r y s e x organ i n v o l u -
t i o n f o l l o w i n g c a s t r a t i o n and r e c o v e r y a f t e r androgen t r e a t m e n t 
a r e shown i n T a b l e I V a l o n g w i t h DM c o n t e n t . When t h e u p t a k e 
o f e s t r o g e n i s e x p r e s s e d a s dpm p e r organ ( d a t a n o t shown) t h e 
t r e n d g e t s a l t e r e d s i n c e t h i s method of compar i son i n c l u d e s a 
s u b s t a n t i a l component a t t r i b u t a b l e t o d i f f e r e n c e s i n o r g a n 
s i z e . M o r e o v e r , such c o m p a r i s o n s g i v e e r r a t i c p i c t u r e and i s 
due t o t h e f a c t t h a t c a s t r a t i o n c a u s e s pronounced d e c r e a s e i n 
c e l l number and l o s s of c y t o p l a s m i c component i n s e m i n a l 
v e s i c l e s and v e n t r a l p r o s t a t e ( H i g g i n s and P a r k e r , 1 9 8 0 ) , I n . 
c o n t r a s t , t h e i n v o l u t i o n o f t h e ep id idymis f o l l o w i n g c a s t r a t i o n 
a p p e a r s t o b e due t o c y t o p l a s m i c s h r i n k a g e and n o t due t o 
r e d u c t i o n i n c e l l number ( B r o o k s , 1 9 7 7 ) . T h i s a s p e c t i s 
d i s c u s s e d i n d e t a i l i n Chapter I I I , S u f f i c e t o add t h a t t h e 
e x t e n t of r e c o v e r y by d i f f e r e n t a c c e s s o r y g e n i t a l o r g a n s i s 
not u n i f o r m f o l l o w i n g androgen r e p l a c e m e n t . 
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The r e s u l t s o f t h e f i r s t exper iment d e m o n s t r a t e t h a t 
e s t r o g e n i s accumula ted i n t h e a c c e s s o r y g e n i t a l o r g a n s o f 
c a s t r a t e d male r a t s a g a i n s t a c o n c e n t r a t i o n g r a d i e n t and t h a t 
t h e s e o r g a n s may have e s t r o g e n r e s p o n s i v e c e l l s . I t must , 
however , b e p o i n t e d o u t t h a t t h e uptake and r e t e n t i o n o f t r i -
t i a t e d e s t r a d i o l - 1 7 / ^ "by t h e e p i d i d y m i s , vas d e f e r e n s , s e m i n a l 
v e s i c l e s and p r o s t a t e i s n o t as marked as t h a t r e p o r t e d i n t h e 
l i t e r a t u r e f o r t e s t o s t e r o n e ( L i a o and L i a n g , 1975? T v e t e r 
e ^ a ^ , , 1 9 7 5 ) . Moreover , two o t h e r o r g a n s v i z . l i v e r and 
p i t u i t a r y which a r e n o t t a r g e t t i s s u e s f o r e s t r o g e n i n t h e 
c o n v e n t i o n a l s e n s e show much h i g h e r uptake o f e s t r o g e n . I n 
v iew o f t h e f a c t t h a t e s t r o g e n may h a v e i m p o r t a n t r e g u l a t o r y 
i n f l u e n c e on t h e p h y s i o l o g y o f t h e androgen t a r g e t t i s s u e v i z . 
e p i d i d y m i s ( j e h a n and S e t t y , 1 9 7 7 ) , vas d e f e r e n s (Kumari e t a l . , 
1 9 8 0 ) , s e m i n a l v e s i c l e s (B/[ariotti and Mawhinney, 1981 ) and 
v e n t r a l p r o s t a t e ( B o u t o n ^ aJL., 1 9 8 1 ) , i t became n e c e s s a r y t o 
s t u d y t h e p a t t e r n o f d i s t r i b u t i o n o f r a d i o a c t i v i t y a f t e r 
a d m i n i s t r a t i o n o f l a b e l l e d e s t r a d i o l and a n a l y s e i t s u p t a k e 
and r e t e n t i o n i n t h e v a r i o u s a c c e s s o r y g e n i t a l o r g a n s , k 
c o m p a r i s o n with t h e r e s u l t s r e p o r t e d by p r e v i o u s i n v e s t i g a t o r s 
w i t h t e s t o s t e r o n e would r e v e a l t h e r e l a t i v e a f f i n i t y o f t h e 
male a c c e s s o r y g e n i t a l o r g a n s t o t h e two s e x s t e r o i d s . ' 
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I t h a s "been r e p o r t e d t h a t t h e amount o f r a d i o a c t i v i t y i n 
t h e v e n t r a l p r o s t a t e i n c r e a s e s f o l l o w i n g i n f e c t i o n o f ( ^ H ) -
t e s t o s t e r o n e to r e a c h maximum l e v e l s a f t e r 1 - 2 h r w i t h a c o n -
c o m i t a n t f a l l o f r a d i o a c t i v i t y i n "blood and s k e l e t a l musc le 
( T v e t e r , 1 9 6 7 ) . I t has a l s o oeen shown t h a t androgen i s r e -
t a i n e d i n t h e p r o s t a t e ( T v e t e r , 19 6 7 ) , e p i d i d y m i s and vas 
d e f e r e n s (Hansson and T v e t e r , 1971) f o r a p r o l o n g e d p e r i o d o f 
t i m e w h i l e t h e r a d i o a c t i v i t y i n the musc le showed a c o n t i n u e d 
d e c r e a s e a f t e r a d m i n i s t r a t i o n . I n t h e p r e s e n t s t u d y no marked 
d i f f e r e n c e was e v i d e n t be tween t h e s e x a c c e s s o r y o r g a n s ( e s p e -
c i a l l y t h e s e m i n a l v e s i c l e s and v e n t r a l p r o s t a t e ) and t h e 
m u s c l e a t 15? 3 0 , 60 min i n t e r v a l s when t h e r a d i o a c t i v i t y was 
r e l a t i v e l y h i g h i n t h e s e o r g a n s . I n c o n t r a s t , t h e vas d e f e r e n s 
showed r e l a t i v e l y h i g h e r u p t a k e o f e s t r a d i o l f o l l o w e d hy 
e p i d i d y m i s . Hansson and T v e t e r ( 1 9 7 1 ) h a v e r e p o r t e d t h a t t h e 
u p t a k e o f ( % ) - t e s t o s t e r o n e i n corpus p o r t i o n o f t h e e p i d i d y m i s 
was h i g h e r t h a n i n caput a n d c a u d a . A s i m i l a r p a t t e r n i s s e e n 
•2 
i n t h e u p t a k e o f ( H ) - e s t r a d i o l a t a l l t i m e i n t e r v a l s e x a m i n e d . 
The s i g n i f i c a n c e of d i f f e r e n t i a l - u p t a k e of l a b e l l e d e s t r o g e n 
by t h e t h r e e epididyraal r e g i o n s i s n o t c l e a r . L i k e w i s e , t h e 
h i g h u p t a k e o f t e s t o s t e r o n e (A,ppelgren, 1 9 6 9 ; Hansson and 
T v e t e r , 1971) and e s t r o g e n ( p r e s e n t s tudy) by t h e vas d e f e r e n s 
i s n o t u n d e r s t o o d . I t i s p e r t i n e n t t o ment ion t h a t t h e r a t 
e p i d i d y m i s a n d vas d e f e r e n s a r e p o t e n t i a l s i t e s o f t e s t o s t e r o n e 
and e s t r o g e n s y n t h e s i s ( H a m i l t o n and F a w c e t t , 19701 Kumari 
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e t 1 9 8 0 ) . The r e s u l t s o f t h e p r e s e n t s t u d y a r e in. a g r e e -
ment m t h t h o s e o f Das ^ a ^ , ( l 9 7 f e ) who h a v e r e p o r t e d r e l a -
t i v e l y h i g h uptake o f l a b e l l e d e s t r o g e n hy t h e e p i d i d y m i s and 
vas d e f e r e n s a t 60 min a f t e r a d m i n i s t r a t i o n . I n t h e r a t 
v e n t r a l p r o s t a t e about 50ff o f t h e r a d i o a c t i v i t y d i s a p p e a r e d i n 
a b o u t 6 h r f rom t h e t i m e of i n j e c t i o n o f (^H) - t e s t o s t e r o n e 
(Fang e t a]^., 19^9) « A s i m i l a r p a t t e r n o f c l e a r a n c e i s s e e n 
i n t h e p r e s e n t s t u d y with ( H) e s t r a d i o l i n t h e f o u r a c c e s s o r y 
s e x o r g a n s . 
Mangan e t a l ^ ( 1 9 6 ? ) r e p o r t e d t h a t i n r a t one hour a f t e r 
t h e i n t r a p e r i t o n e a l a d m i n i s t r a t i o n o f (^H) d i e t h y l s t i l b e s t r o l 
t h e g r e a t e s t c o n c e n t r a t i o n o f r a d i o a c t i v i t y was a s s o c i a t e d 
w i t h t h e p r o s t a t e g l a n d . E i s e n f e l d and /Ixelrod ( I 9 6 6 ) o b s e r v e d 
t h a t f o l l o w i n g t h e i n t r a v e n o u s a d m i n i s t r a t i o n o f 
e s t r a d i o l -
17/^, t h e s t e r o i d c o n c e n t r a t i o n w i t h i n t h e r a t v e n t r a l p r o s t a t e 
and e p i d i d y m i s was q u i t e s m a l l i n c o m p a r i s o n w i t h t h e t r i t i u m 
r e c o v e r e d f rom t h e a n t e r i o r p i t u i t a r y and a d r e n a l . T v e t e r 
( 1 9 7 0 ) h a s r e p o r t e d t h a t a s e l e c t i v e a c c u m u l a t i o n o f ( H ) -
e s t r a d i o l by d i f f e r e n t l o b e s o f t h e p r o s t a t e and s e m i n a l 
v e s i c l e s o f r a t c o u l d not be demonst ra ted b u t t h e u p t a k e by 
t h e s e o r g a n s was r e p o r t e d t o be h i g h e r t h a n t h a t by s k e l e t a l 
m u s c l e . T h e s e r e s u l t s s u g g e s t t h a t t h e r a t a c c e s s o r y s e x 
o r g a n s do h a v e a b i l i t y to a c c u m u l a t e e s t r o g e n i n low q u a n t i t y 
though n o t , v e r y s e l e c t i v e l y . The r e a s o n f o r t h i s i s t h a t t h e 
a c c e s s o r y g e n i t a l o r g a n s c o n t a i n o n l y s m a l l amounts o f ^ e s t r o g e n 
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r e c e p t c r s ( s e e C h a p t e r I , S e c t i o n E f o r d e t a i l s ) , toother 
f a c t o r which must "be r e c o g n i s e d i s t h e p r e s e n c e o f h e t e r o g e n o u s 
c e l l p o p u l a t i o n i n t h e s e o r g a n s and e s t r o g e n r e c e p t o r s may b e 
r e s t r i c t e d t o o n l y some s p e c i f i c c e l l t y p e ( e p i t h e l i a l ys 
m u s c u l a r ) . A t h i r d f a c t o r which h a s t o b e t a k e n i n t o c o n s i d e r a -
t i o n i s t h e p o s s i b i l i t y o f s i g n i f i c a n t r e d u c t i o n i n r e c e p t o r 
c o n t e n t f o l l o w i n g 48 h r c a s t r a t i o n p e r i o d . Such r e d u c t i o n i n 
t h e a c c e s s o r y o r g a n s h a s b e e n r e p o r t e d f o r b o t h e s t r o g e n 
(G-insburg ejt a l . , 1980 ) and androgen r e c e p t o r s ( B a u l i e u and 
J u n g , 1 9 7 0 ; P u j o l and B a y a r d , 1979) i n t h e v e n t r a l p r o s t a t e 
and e p i d i d y m i s . 
I n r e c e n t y e a r s a number o f s t u d i e s h a v e i n d i c a t e d t h a t 
t h e o r g a n s which were c o n s i d e r e d e a r l i e r aS n o n - t a r g e t o r n o n -
r e s p o n s i v e t o s e x s t e r o i d s a l s o h a v e s p e c i f i c e s t r a d i o l b i n d i n g 
p r o t e i n s ( k i d n e y s de V r i e s e t a J . , ' ' 9 7 2 ; p a n c r e a s ; R o s e n t h a l 
and S a n d b e r g , 1 9 7 8 ; l i v e r s 4 t e n ^ a l . , 1 9 7 8 ) . Dionne e t a j , . 
( 1 9 7 9 ) have d e m o n s t r a t e d u n e q u i v o c a l l y t h e p r e s e n c e o f c y t o s o l 
e s t r o g e n b i n d i n g p r o t e i n s i n t h e t h i g h m u s c l e s o f 24 h r c a s t r a -
t e d male r a t . A p p a r e n t l y t h i s i s t h e r e a s o n why we found t h a t 
e s t r o g e n uptake by t h e musc le was as h i g h aS i n some o f t h e 
a c c e s s o r y s e x o r g a n s . A h i g h and p r o l o n g e d u p t a k e o f r a d i o -
a c t i v i t y i n t h e p i t u i t a r y and l i v e r may be a t t r i b u t e d t o 
s p e c i f i c e s t r o g e n r e c e p t o r s ( M e r c i e r e t a l . , 1 9 7 6 ; Le G u e l l e c 
e t a l o , 1 9 7 8 ; Aten ^ a l , , 1978 ) . 
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?rom t h e r e s u l t s o f t h e e s t r o g e n u p t a k e s tudy i t can be 
c o n c l u d e d t h a t t h e low e s t r o g e n b i n d i n g by t h e androgen t a r g e t 
o r g a n s i s due t o t h e i r low e s t r o g e n r e c e p t o r l e v e l and t h i s i s 
i n c o n s o n a n c e w i t h low l e v e l s of e s t r o g e n p r o d u c t i o n i n t h e 
m a l e . I t i s not u n l i k e l y t h a t t h i s b a l a n c e among e n d o c r i n e 
r e g u l a t o r y f a c t o r s i s a p h y s i o l o g i c a l n e c e s s i t y and changes i n 
t h e l e v e l o f t h e s e f a c t o r s might c r e a t e abnormal c o n d i t i o n s 
( s e e Bouton e t a j^. , 1 9 8 1 ) e i t h e r by i n c r e a s i n g androgen 
b i n d i n g s i t e s - t h e i n c r e a s e b e i n g m e d i a t e d by t h e e s t r o g e n 
r e c e p t o r p r e s e n t ( e . g . r a t v e n t r a l p r o s t a t e s Bouton e t al 
1981) o r by a c t i n g a s a n a n t i a n d r o g e n ( e , g , e p i d i d y m i s ; S e t t y , 
1979 ; T i n d a l l e t a j . , 1 9 8 1 ) . 
The r e s u l t s h a v e f u r t h e r d e m o n s t r a t e d t h a t e s t r o g e n 
uptake by t h e a c c e s s o r y g e n i t a l o r g a n s i s androgen d e p e n d e n t . 
T v e t e r ( 1 9 7 0 ) has r e p o r t e d t h a t androgen does n o t i n f l u e n c e 
t h e uptake of e s t r o g e n by t h e v e n t r a l p r o s t a t e , H i s c o n c l u s i o n 
was b a s e d on s t u d i e s c a r r i e d out i n a n i m a l s c a s t r a t e d f o r 
3 days a n d i n t h e p r e s e n t s t u d y a n i m a l s were used 21 days a f t e r 
c a s t r a t i o n . Androgen t r e a t m e n t r e s t o r e d t h e a b i l i t y o f s e m i n a l 
v e s i c l e s and v e n t r a l p r o s t a t e t o normal l e v e l w h i l e t h e u p t a k e 
b y t h e c a p u t and vas d e f e r e n s was r e s t o r e d o n l y p a r t i a l l y . I t 
i s novi/ w e l l r e c o g n i s e d t h a t i n c a s t r a t e d r a t , exogenous t e s t o -
s t e r o n e i n d o s e l e v e l s a t which s e m i n a l v e s i c l e s and v e n t r a l 
p r o s t a t e r e c o v e r c o m p l e t e l y , e p i d i d y m i s and vas d e f e r e n s do 
n o t r e c o v e r c o m p l e t e l y ( P r a s a d ^ aO.., 1 9 7 3 ; Raaa lakshmi and 
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P r a s a d ; 6) . Moreover , t h e r e e x i s t s a d i f f e r e n t i a l t h r e s h o l d 
o f androgen r e q u i r e m e n t be tween c a p u t and cauda p o r t i o n s o f 
t h e ep id idymis i n r a t ( P r a s a d e t a l . , 1973? R a j a l a k s h m i and 
P r a s a d , 1976^ S e t t y , 1 9 7 9 ) « On t h e whole , i t a p p e a r s t h a t 
e s t r o g e n b i n d i n g component i n t h e male g e n i t a l o r g a n s i s 
androgen dependent = The a c c u m u l a t i o n , r e t e n t i o n and androgen 
dependence of e s t r o g e n u p t a k e i n t h e male s e x a c c e s s o r y o r g a n s 
may be a t t r i b u t e d t o t h e p r e s e n c e o f some s p e c i f i c b i n d i n g 
p r o t e i n i n t h e s e o r g a n s and t h e s p e c i f i c b i n d i n g p r o t e i n s f o r 
e s t r o g e n have been d e s i g n a t e d a s e s t r o g e n r e c e p t o r s ( J e n s e n 
e t a l .0 , 1977 ) » The i n v e s t i g a t o r was c o n s c i o u s o f t h e f a c t t h a t 
measurement o f t r i t i u m i n c o r p o r a t i o n i n t o t h e a c c e s s o r y s e x 
o r g a n s i s n o t synonymous w i t h t h e s p e c i f i c b i n d i n g o f e s t r o g e n 
t o r e c e p t o r p r o t e i n i n t h e s e o r g a n s „ T h i s a s p e c t o f t h e s tudy 
i s c o v e r e d i n C h a p t e r I I I . 
SUIVDVIARY 
1 , The uptake a n d d i s t r i b u t i o n o f 
e s t r a d i o l - 1 7 / ^ i i i 
v a r i o u s a c c e s s o r y s e x o r g a n s ( c a p u t , c o r p u s a n d cauda p o r t i o n s 
o f t h e e p i d i d y m i s , vas d e f e r e n s , s e m i n a l v e s i c l e s and v e n t r a l 
p r o s t a t e ) , p i t u i t a r y , l i v e r and t h i g h musc le was examined i n 
a d u l t c a s t r a t e d r a t s . 
2 . At 30 min t h e e p i d i d y m i s and vas d e f e r e n s showed r e l a -
t i v e l y h i g h e r uptake a s compared t o o t h e r o r g a n s and a t a l l 
i n t e r v a l s examined ( 15 , 3 0 , 60 min and 6 h r ) t h e c o r p u s e p i d i -
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dimis and v a s d e f e r e n s r e t a i n e c i maximum r a d i o a c t i v i t y . The 
a c c u m u l a t i o n of e s t r o g e n i n t h e a c c e s s o r y s e x o r g a n s was 
a g a i n s t a c o n c e n t r a t i o n g r a d i e n t s 
3 . The h i g h e s t r a d i o a c t i v i t y ( e x p r e s s e d a s dpm/mg wet 
t i s s u e w e i g h t ) was found i n l i v e r and p i t u i t a r y ; t h i g h m u s c l e 
showed u p t a k e e q u i v a l e n t to some o f t h e a c c e s s o r y g e n i t a l 
o r g a n s , 
4 . There was a marked r e d u c t i o n i n t h e u p t a k e o f l a b e l l e d 
e s t r a d i o l "by a l l t h e a c c e s s o r y g e n i t a l o r g a n s f o l l o w i n g l o n g -
term ( 2 1 days c a s t r a t i o n ) and androgen t r e a t m e n t f o r s e v e n 
days p r i o r t o a u t o p s y r e s t o r e d t h e u p t a k e t o v a r y i n g d e g r e e s 
i n d i f f e r e n t o r g a n s , 
5 . The u p t a k e and r e t e n t i o n o f ( % ) e s t r a d i o l hy t h e 
a c c e s s o r y g e n i t a l organs of m a l e r a t i s n o t a s c o n s p i c u o u s aS 
•z 
t h a t r e p o r t e d f o r (^H) t e s t o s t e r o n e and t h i s may "be due to low 
amounts o f e s t r o g e n "binding component i n t h e s e o r g a n s . 
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I t i s w e l l e s t a b l i s h e d t h a t t e s t i c u l a r hormones , p r i n c i -
p a l l y , t e s t o s t e r o n e , r e g u l a t e t h e g r o w t h , d i f f e r e n t i a t i o n and 
f u n c t i o n o f male a c c e s s o r y s e x o r g a n s . T e s t o s t e r o n e u n d e r g o e s 
i r r e v e r s i b l e r e d u c t i o n t o 5c ( - reduced s t e r o i d s i n t h e a c c e s s o r y 
s e x o r g a n s o f t h e male and d i h y d r o t e s t o s t e r o n e i s t h e p r i n c i p a l 
a c t i v e hormone t h a t i s formed ( W i l s o n , 1 9 7 2 ) . A n o t h e r 5o( -
r e d u c e d m e t a b o l i t e which i s c o n s i d e r e d t o be a v e r y p o t e n t 
androgen i s 5o(-androstane-^oC, 1 7 / ^ - d i o l (Moore and ? / i l s o n , 
1 9 7 3 ) . I n r a t and i n man, e s t r a d i o l - 1 7 / $ i s t h e main b i o l o g i -
c a l l y a c t i v e e s t r o g e n s e c r e t e d b y t h e t e s t i s ( v a n d e r Molen 
e t a l . , 1 9 8 1 ) . I t i s a l s o known t h a t c i r c u l a t i n g a n d r o g e n s a r e 
a r o m a t i s e d i n t h e p e r i p h e r a l t i s s u e s o f male t o e s t r o g e n 
( D i c k s o n a n d C l a r k , 1981? MacDonald, 1 9 7 6 ) . I t i s , t h e r e f o r e , 
r e a s o n a b l e t o assume t h a t a n d r o g e n s and e s t r o g e n s may e x e r t 
t h e i r a c t i o n s i n d e p e n d e n t l y on s e p a r a t e t a r g e t t i s s u e s , o r t h e y 
may a c t on t h e same t a r g e t t i s s u e , e i t h e r s y n e r g i s t i c a l l y o r 
a n t a g o n i s t i c a l l y . P r e p u b e r t a l r a t t e s t i s produces 5 o ( - a n d r o s t a n e -
3o( , 1 7 / 5 - d i o l and e s t r a d i o l - 1 7 / ^ (Moger , 1 9 7 7 ) . E v i d e n c e i s 
s t i l l l a c k i n g f o r t h e p o s s i b l e r o l e o f e s t r o g e n i n t h e a t t a i n -
ment o f s e x u a l m a t u r i t y . 
A number o f r e c e n t s t u d i e s h a v e g i v e n s u p p o r t t o t h e 
c o n c e p t o f d u a l e f f e c t s of a n d r o g e n a n d e s t r o g e n on mammalian 
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p r o s t a t e ( s e e C h a p t e r I , S e c t i o n E )• Dur ing t h e c o u r s e o f 
s t u d i e s i n t h i s l a b o r a t o r y on t h e hormonal r e g u l a t i o n o f e p i d i -
dymal f u n c t i o n , i t was observed t h a t e s t r o g e n promotes t h e 
s e c r e t o r y f u n c t i o n o f t h e e p i d i d y m i s i n a d u l t c a s t r a t e d r a t 
( J e h a n a n d S e t t y , 1 9 7 7 ) . S i n c e s t e r o i d "binding p r o t e i n s h a v e 
been i m p l i c a t e d i n t h e r e g u l a t i o n o f t h e p h y s i o l o g i c a l p r o c e -
s s e s , i n t e n s i v e i n v e s t i g a t i o n s have b e e n c a r r i e d out i n d i f f e -
r e n t l a b o r a t o r i e s on t h e i n t e r a c t i o n o f s e x s t e r o i d s w i t h 
b inding p r o t e i n s i n t h e e p i d i d y m i s ( B l a Q u i e r , 1 9 7 1 ; B l a q u i e r 
and C a l a n d r a , 1 9 7 3 , Hansson 1 9 7 ? ; Danzo e t 1 9 7 6 ) . 
Van B e u r den-Lamer s e t aJ,o ( 1974) have r e p o r t e d t h a t e p i d i d y m i s 
i s one o f t h e o r g a n s which b i n d s e s t r a d i o l i n a d u l t male r a t . 
S e v e r a l i n v e s t i g a t o r s have p r e s e n t e d e v i d e n c e f o r e s t r a d i o l 
b i n d i n g a l s o i n r a t v e n t r a l p r o s t a t e (Armstrong and B a s h i r e l a h i , 
1978) . S p e c i f i c e s t r o g e n b i n d i n g p r o t e i n s i n bhe t a r g e t t i s s u e s 
a r e d e f i n e d a s e s t r o g e n r e c e p t o r s ( J e n s e n e t a j^. , 1977) . 
I t i s c u r r e n t l y h e l d t h a t a p r o t e i n m o l e c u l e t o q u a l i f y 
as a r e c e p t o r i t h a s to f u l f i l t h e f o l l o w i n g c r i t e r i a s 
1 . The b i n d i n g s h o u l d b e o f h i g h a f f i n i t y and o f r e v e r s i b l e 
natu r e . 
2 . S i n c e t h e t a r g e t t i s s u e s have a l i m i t e d number o f r e c e p -
t o r s p e r c e l l , t h e b i n d i n g s h o u l d b e s a t u r a b l e , 
3 . The b i n d i n g should be hormone s p e c i f i c . 
4 . The b i n d i n g s h o u l d b e c o n f i n e d t o t h o s e o r g a n s which show 
r e s p o n s e t o t h e hormone. 
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5 . The b i n d i n g l e a d i n g t o t h e p r o d u c t i o n o f h o r m o n e - r e c e p t o r 
c o m p l e x e s s h o u l d i n i t i a t e t h e " b t o l o g i c a l r e s p o n s e s p e c i f i c 
f o r t h e t i s s u e » 
The o b i i e c t _ o f t h e p r e s e n t s t u d / w a s t w o - f o l d s 1) t o 
d e m o n s t r a t e p r e s e n c e o f e s t r o g e n r e c e p t o r s i n t h e immature r a t 
e p i d i d y m i s and v e n t r a l p r o s t a t e and to e s t a b l i s h them to b e a s 
d i s t i n c t f r o m androgen r e c e p t o r s a n d ( 2 ) t o examine i f e s t r o g e n 
has a b i o l o g i c a l r o l e i n inf lu^encinp t h e e p i d i d y m i s dur ing p r e -
p u b e r t a l p e r i o d . I n a d d i t i o n , i n a p r e l i m i n a r y s tudy t h e 
i n f l u e n c e o f t h e two s e x s t e r o i d s v i z , e s t r o g e n and androgen on 
t h e r e g u l a t i o n o f e s t r o g e n r e c e p t o r i n t h e - p r e p u b e r t a l a n i m a l 
and a l s o on t h e b i o l o g i c a l r e s p o n s e o f t h e e p i d i d y m i s i n a d u l t 
c a s t r a t e d r a t s was c a r r i e d out . 
I n g e n e r a l , e s t r o g e n s and androgens a r e c o n s i d e r e d as 
growth s t i m u l a t o r s , p a r t i c u l a r l y w i t h r e g a r d t o t h e i r a c t i o n on 
t h e a c c e s s o r y s e x o r g a n s and /lisplay very c o m p l e x mechanisms by 
which t h e y s t i m u l a t e c e l l u l a : " b i o S 3 m t h e t i c a c t i v i t y . Androgens 
do n o t h a v e a m i t o g e n i c a c t i o n on a l l t a r g e t c e l l s , p a r t i c u l a r l y 
t h e a d u l t e p i d i d y m i s (Tugnimaa and Niemi , 1 9 7 4 ) . I n t h e a b s e n c e 
o f d e f i n i t e e s t r o g e n - s e u s i t i v e p a r a m e t e r s which c o u l d b e used 
as b i o l o g i c a l markers of r e s p o n s e i n t h e a c c e s s o r y s e x o r g a n s 
o f t h e male , an at tempt has b e e n made i n t h e p r e s e n t s t u d y t o 
examine t h e i n f l u e n c e of exogenous e s t r o g e n , a d m i n i s t e r e d a t 
p h y s i o l o g i c a l dtjse l e v e l , on t h e s e c r e t o r y f u n c t i o n o f t h e 
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e p i d i d y m i s and growth of t h e p r o s t a t e . The l e v e l s o f g l j y c e r y l -
p h o s p h o r y l c h o l i n e and s i a l i c a c i d a r e g e n e r a l l y used aS s e c r e -
t o r y i n d i c e s o f ep id idymis ( S e t t y , 1979) and t h e i r s e n s i t i v i t y 
i n a d u l t r a t t o e s t r o g e n t r e a t m e n t i s a l r e a d y r e p o r t e d ( J e h a n 
and S e t t y , 1 9 7 7 ) . 
MATERIALS AND LfflTHODS 
For t h e s a k e of c o n v e n i e n c e , t h i s s e c t i o n i s d i v i d e d 
i n t o two p a r t s . 
PART I I STUDIES ON ESTROGEN RECEPTORS 
Animals 
M a l e r a t s o f C h a r l e s F o s t e r s t r a i n ( 20--23) days o l d 
w e i g h i n g 3 0 - 3 5 g^ n of t h e I n s t i t u t e r o d e n t c o l o n y were used 
t h r o u g h o u t t h e p r e s e n t s t u d i e s . They were f e d s t a n d a r d r o d e n t 
chew a n d r e c e i v e d w a t e r §4. l i b i t u m . 
C h e m i c a l s 
( 2 , 4 , 5 , 7 A ) e s t r a d i o l - 1 7 / ^ ( S , A . 109 Ci/mmol) was 
o b t a i n e d f rom t h e R a d i o c h e m i c a l C e n t r e , Amersham, E n g l a n d , 
l i i m e t h y l formamide (DMF), T r i s - b u f f e r , E t h y l e n e d i a m i n e t e t r a -
a c e t i c a c i d (EIiTA), S o d i u m - a z i d e (NaN^), t o l u e n e , d i o x a n e and 
m e t h a n o l were o f a n a l y t i c a l g r a d e . N a p h t h a l e n e ( I D P I , I n d i a ) 
was o f s c i n t i l l a t i o n g r a d e . 2, 5 - I ' i p h e n y l o x a z o l e (PPO) and 
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( ( p - b i s ) 2 - ( - p h e n y l o x a z o l e ) ) "benzene (POPOP) were o b t a i n e d 
f r o m New England N u c l e a r C o r p o r a t i o n , U . S . A . N o r i t A ( a c t i v a t e d 
c h a r c o a l ) and d e x t r a n ( m o l . w t . 7 0 , 0 0 0 ) , b o v i n e serum albumin 
(BSA) f r a c t i o n were o b t a i n e d from Sigma C h e m i c a l s , U . S . A . 
The d i f f e r e n t compounds which were used i n t h e s t u d y a r e 
shown i n P i g . 1 , 
d l -Centchroman i s a new n o n s t e r o i d a l o r a l l y a c t i v e p o s t -
c o i t a l c o n t r a c e p t i v e (Karaboj e t a j . , , 1977) s y n t h e s i s e d i n t h i s 
I n s t i t u t e . I t i s e s t r o g e n i c and a n t i e s t r o g e n i c i n immature r a t 
u t e r i n e w e i g h t a s s a y and shows a f f i n i t y f o r r a t u t e r i n e e s t r o -
gen r e c e p t o r s . Only t r a n s -Centchroman i s b i o l o g i c a l l y a c t i v e 
and c i _ s - i s o m e r i s i n e r t (Durani 1979) • 
O y p r o t e r o n e a c e t a t e i s a p r o g e s t a t i o n a l s t e r o i d w i t h 
p o t e n t a n t i a n d r o g e n i c a c t i v i t y (Neumann, 1977) . I t i n h i b i t s 
b i n d i n g o f d i h y d r o t e s t o s t e r o n e t o c y t o p l a s m i c and n u c l e a r 
r e c e p t o r s i n t h e ep id idymis o f r a t and r a b b i t (Hansson et a l 
1975 5 Danzo and E l l e r , 1975 , 1 9 7 6 ) . 
P u r i t y o f t h e r a d i o a c t i v e s t e r o i d 
The p u r i t y o f t h e r a d i o a c t i v e s t e r o i d was c h e c k e d by t h i n 
l a y e r chromatography ( T I C ) on s i l i c a gel-G- p l a t e s u s i n g c h l o r o -
form, e t h y l a c e t a t e ( 3 ; 1 v/v) a s t h e s o l v e n t s y s t e m . 
S t o r a g e o f r a d i o a c t i v e e s t r a d i o l 
R a d i o a c t i v e e s t r a d i o l was s t o r e d i n d i l u t e s o l u t i o n i n 
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K-pregnenG-3,2o-di"one ) 
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3 - p h e n y l /s -
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Fl G . 1 
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t o l u e n e se-thanol ( 9 5 s5, v/v) a t -18°C . B e f o r e u s e t h e s o l v e n t 
was e v a p o r a t e d under a s t r e a m o f n i t r o g e n , r e p l a c e d by a p p r o -
p r i a t e amount o f a b s o l u t e a l c o h o l and d i l u t e d w i t h a p p r o p r i a t e 
b u f f e r s o The s t o c k s o l u t i o n s were s t o r e d i n r e f r i g e r a t o r and 
used w i t h i n a w e e k ' s t i m e . 
P r e p a r a t i o n o f r e a g e n t s 
T E A - b u f f e r ; o f pH 7 . 4 was p r e p a r e d Iby d i s s o l v i n g 10 vM t r i s 
( 1 . 2 1 g ) , 1 . 5 rm EDT4 ( 0 . 5 5 8 3 6 g ) and 0,02/^ sodium a z i d e ( 0 . 2 g ) 
i n 1000 ml o f d o u b l e d i s t i l l e d w a t e r . I t s pH was a d j u s t e d t o 
7 . 4 by 0 . 1 N - h y d r o c h l o r i c a c i d . The b u f f e r was s t o r e d i n t h e 
r e f r i g e r a t o r and used w i t h i n a w e e k ' s t i m e . 
P r e p a r a t i o n o f d e x t r a n c o a t e d c h a r c o a l (DOG)? 
D e x t r a n 0.3?^ and N o r i t 39^  were suspended i n 10 ml o f TEA 
b u f f e r pH 7 . 4 and t h e m i x t u r e was a g i t a t e d f o r some t i m e . The 
IjCC s l u r r y t h u s o b t a i n e d was s t o r e d i n r e f r i g e r a t e d c o n d i t i o n , 
and used w i t h i n a w e e k . 
P r e p a r a t i o n o f s c i e n t i l l a t i o n f l u i d ; 
R a d i o a c t i v i t y was c o u n t e d i n t h e s c i n t i l l a t i o n f l u i d 
c o n t a i n i n g t h e f o l l o w i n g i n g r e d i e n t s s 
PPO 3 . 2 5 g 
POPOP 0 . 0 6 5 g 
N a p h t h a l e n e 5 2 g 
T o l u e n e 250 ml 
D i o x a n e 250 ml 
Methanol 150 ml 
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P r e p a r a t i o n o f t h e s t o c k s o l u t i o n o f t h e t e s t compounds; 
S t o c k s o l u t i o n s o f were p r e p a r e d i n DMF s o l u t i o n 
b e c a u s e of t h e i r low s o l u b i l i t y i n b u f f e r . F u r t h e r s e r i a l 
d i l u t i o n s were done w i t h TEA, b u f f e r c o n t a i n i n g KMP v/v 
s t a r t i n g f rom 10 t o 1 0 " M c o n c e n t r a t i o n s . 
CH^ACTERIZ/ITION OF CYTOPLASMIC RECEPTORS 
B a s i c p r i n c i p l e s of s t e r o i d r e c e p t o r 
Assay p r o c e d u r e ; 
The p h y s i c a l p r o p e r t i e s o f t h e s t e r o i d r e c e p t o r a r e 
c o n s i d e r e d i n terms o f ( i ) i t s b i n d i n g a f f i n i t y (Ka o r l/Kd) ; 
( i i ) t h e number of m o l e c u l e s o r b i n d i n g s i t e s ( p e r mg p r o t e i n 
or per c e l l ) ; ( i i i ) i t s s t e r o i d s p e c i f i c i t y | and ( i v ) a s a t u r a -
b l e phenomenon where t h e s t e r o i d r e c e p t o r s r e p r e s e n t a f i n i t e 
number o f b i n d i n g s i t e s . 
The a f f i n i t y i s measured a s t h e Kd which i s t h e e q u i l i -
br ium d i s s o c i a t i o n c o n s t a n t o f t h e p r o t e i n - h o r m o n e i n t e r a c t i o n . 
I t i s n u m e r i c a l l y e q u a l t o the r a t e o f d i s s o c i a t i o n o f t h e 
hormone f rom i t s b i n d i n g p r o t e i n d i v i d e d by i t s r a t e o f a s s o -
c i a t i o n . T h e r e f o r e a s low r a t e o f d i s s o c i a t i o n o f hormone 
from i t s b i n d i n g p r o t e i n w i t h a f a s t r a t e o f a s s o c i a t i o n i s 
i n d i c a t i v e of h i g h a f f i n i t y b i n d i n g . Thus t h e lower t h e Kd t h e 
h i g h e r t h e a f f i n i t y , A f f i n i t y i s g e n e r a l l y measured by t h e 
method o f S c a t c h a r d ( 1 9 4 9 ) • A f i x e d c o n c e n t r a t i o n o f a 
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r e c e p t o r p r e p a r a t i o n i s inculDated w i t h i n c r e a s i n g c o n c e n t r a -
t i o n s o f l a b e l l e d hormone u n t i l e q u i l i b r i u m i s e s t a b l i s h e d , 
The f r e e hormone i s t h e n s e p a r a t e d f rom r e c e p t o r bound hormone 
and t h e r a t i o o f bound t o f r e e i s p l o t t e d a s t h e o r d i n a t e a n d 
t h e c o n c e n t r a t i o n o f bound hormone a s t h e a b s c i s s a . A s t r a i g h t 
l i n e i s i n d i c a t i v e of a s i n g l e c l a s s o f b i n d i n g s i t e s , t h e 
r e c i p r o c a l o f t h e n e g a t i v e s l o p e i s t h e Kd and t h e i n t e r c e p t 
on t h e a b s c i s s a i s t h e number o f b i n d i n g s i t e s . 
The s p e c i f i c i t y i s measured b y compar ing how w e l l v a r i o u s 
u n l a b e l e d hormones ( l i g a n d s ) compete w i t h a p a r t i c u l a r l a b e l e d 
hormone f o r i t s s p e c i f i c r e c e p t o r . T h i s s p e c i f i c i t y e n a b l e s a 
g i v e n t a r g e t c e l l to r e s p o n d t o a s p e c i f i c hormonal s i g n a l ; 
hormones o f t t e same c l a s s would compete e f f e c t i v e l y f o r t h e i r 
r e c e p t o r s . Thus, f o r i n s t a n c e , DES v e r y e f f e c t i v e l y i n h i b i t s 
t h e b i n d i n g o f ( % ) e s t r a d i o l t o t h e e s t r o g e n r e c e p t o r , whereas 
p r o g e s t e r o n e and d i h y d r o t e s t o s t e r o n e do n o t i n h i b i t even a t 
r e l a t i v e l y h i g h c o n c e n t r a t i o n s . 
The b i n d i n g o f a s t e r o i d hormone i s a s a t u r a b l e phenomenon. 
S i n c e t h e f o r m a t i o n o f a r e c e p t o r - s t e r o i d complex i s c o n s i d e r e d 
t o be o b l i g a t o r y f o r t h e p r o d u c t i o n o f a b i o l o g i c a l r e s p o n s e , 
then t h e q u a n t i t y o f s t e r o i d r e c e p t o r s h o u l d b e l i m i t e d , h e n c e 
a f i n i t e number of b i n d i n g s i t e s . T h i s c r i t e r i o n should b e met 
by t h e d e m o n s t r a t i o n t h a t t h e b i n d i n g c a n b e s a t u r a t e d by i t s 
s p e c i f i c hormonal s t e r o i d . T h i s c a n b e a c c o m p l i s h e d by 
expos ing t h e r e c e p t o r to v a r i o u s c o n c e n t r a t i o n s o f l a b e l e d 
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steT>oid under e q u i l i b r i u m c o n d i t i o n s and s u b s e q u e n t l y examining 
t h e amount o f bound (•'^ H) s t e r o i d , 
PRESENT STUDIES 
( i ) P r e p a r a t i o n o f t h e cytospi^; 
Immature male r a t s were k i l l e d by c e r v i c a l d i s l o c a t i o n 
and t h e t o t a l ep id idymides o f t h e two s i d e s and v e n t r a l p r o s -
t a t e were removed f r e e o f f a t and c o n n e c t i v e t i s s u e and k e p t 
i n i c e c o l d s a l i n e (0.9?^ sodium c h l o r i d e ) , The t i s s u e s were 
pooled f rom 30 r a t s and a f t e r washing each pool, was homogenized 
i n 0 . 5 ml o f t h e same b u f f e r i n a l l g l a s s homogenizer i n motor 
d r i v e n p e s t l e m a i n t a i n e d a t 0 - 4 ° C w i t h i n t e r m i t t e n t c o o l i n g . 
The homogenates o f e p i i i d y m i d s s and v e n t r a l p r o s t a t e were 
c e n t r i f u g e d i n u l t r a c e n t r i f u g e a t 1 0 5 , 0 0 0 g f o r 60 min and t h e 
s u p e r n a t a n t o b t a i n e d was used ^s c y t o s o l f r a c t i o n . 
( i i ) S a t u r a t i o n a n a l y s i s ; 
I n c u b a t i o n m i x t u r e c o n s i s t e d o f 2 0 0 y u l o f t h e c y t o s o l 
a l o n g w i t h t h e d i f f e r e n t c o n c e n t r a t i o n s o f (^H) 'E^ i n 5 0 ^ 1 
o f T B A - b u f f e r ( s e r i e s A) . I n a p a r a l l e l i n c u b a t i o n i n a d d i t i o n 
t o ( ^ H ) - E 2 , a 100 f o l d e x c e s s o f DES was added t o d e t e r m i n e 
t h e n o n - s p e c i f i c b i n d i n g ( s e r i e s B ) . M i x t u r e was v o r t e x e d and 
i n c u b a t e d a t 0 - 4 ° C f o r 2 2 - 2 4 h r . A f t e r i n c u b a t i o n , 0 . 1 ml o f 
IXJC was added, b r i e f l y v o r t e x e d f o l l o w e d by f u r t h e r i n c u b a t i o n 
f o r 10 m i n u t e s . I t was c e n t r i f u g e d a t 8 0 0 g f o r 10 min and 
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t h e s u p e r n a t a n t olDtained a f t e r c e n t r i f u g a t i o n was d e c a n t e d 
d i r e c t l y i n t o t h e s c i n t i l l a t i o n v i a l s c o n t a i n i n g 10 ml o f 
s c i n t i l l a t i o n f l u i d . The d i f f e r e n c e between g a v e 
t h e e s t i m a t e o f s p e c i f i c b i n d i n g . 
( i i i ) S o a t c h a r d a n a l y s i s 
The d a t a o b t a i n e d from t h e above e x p e r i m e n t was a l s o 
a n a l y s e d by t h e method o f S c a t c h a r d ( 1 9 4 9 ) i n o r d e r t o d e t e r -
mine t h e b i n d i n g c o n s t a n t , 
( i v ) S t e r o i d s p e c i f i c i t y 
l i g a n d s p e c i f i c i t y f o r e s t r o g e n r e c e p t o r s was d e t e r m i n e d 
by i n c u b a t i n g f i x e d amount o f (^H)-®^ ( 6 0 , 0 0 0 cpm) w i t h v a r y i n g 
c o n c e n t r a t i o n s o f u n l a b e l e d l i g a n d s , The d i f f e r e n t compounds 
which were u s e d f o r t h i s c o m p e t i t i v e s tudy were ( i ) , 
( 2 ) DBS, ( 3 ) Centchroman ( c i s and t r a n s ) , ( 4 ) DHT, ( 5 ) C y p r o t e -
r o a e a c e t a t e , ( 6 ) P r o g e s t e r o n e ( s e e P i g . 1 ) . 
Assay p r o c e d u r e ( s e e P i g . 2 , Flow s h e e t ) 
E a c h o f t h e t e s t compounds was i n c u b a t e d w i t h a f i x e d 
amount o f c y t o s o l r e c e p t o r s ( 2 0 0 y u l ) w i t h d i f f e r e n t c o n c e n t r a -
t i o n o f t e s t compounds ( 3 0 y U l ) . 
At t h e end of t h e i n c u b a t i o n ( 2 2 - 2 4 h r ) a t 0 - 4 ° C , DCC 
( 0 . 1 ml) was added t o remove t h e unbound r a d i o a c t i v i t y . 
A f f i n i t y o f t h e t e s t compound was computed b y p l o t t i n g a 
l o g a r i t h m graph between p e r c e n t b i n d i n g and c o n c e n t r a t i o n (M) . 
I N C U B A T I O N M I X T U R E 
2 0 0 /Jl OF T H E C Y T O S O L + 
30 M OF THE T E S T COMPOUND + 
30 JJi OF 6 0 , 0 0 0 c p m ( 3 H ) - E2 
IN THE A S S A Y B U F F E R 
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± 
V O R T E X E D 
I N C U B A T E D FOR 22 h r s at 0 - 4 ' C 
A F T E R I N C U B A T I O N ^ 0-1 ml 01 F D C C W A S A D D E D 
. . . 
1 t 
V O R T E X E D A N D I N C U B A T E D FOR 10 m i n at 4 ' C 
C E N T R I F U G E D A T 8 0 0 g FOR 10 m i n 
S U P E R N A T A N T W A S T A K E N F O R C O U N T I N G IN fO ml 
OF A Q U E O U S S C I E N T I L L A T I O N F L U I D . 
FIG.2 - FLOW SHEET FOR DETERMINATION OF 
AFFINITY FOR CYTOSOL RECEPTORS 
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At 505b j n h i b i t i o n l o g d o s e s o f t h e compounds g i v e t h e r e l a t i v e 
a f f i n i t y o f t h e compound. 
D e t e r m i n a t i o n o f p r o t e i n 
P r o t e i n c o n t e n t i n t h e c y t o s o l was measured by l o w r y ' s 
method (Lowry ^ a l . , 1 9 5 1 ) ( D e t a i l s aj-e g i v e n i n P a r t I I o f 
t h i s s e c t i o n ) . 
R e g u l a t i o n of e s t r o g e n r e c e p t o r s by e s t r a d i o l and 
d i h y d r o t e s t o s t e r o n e 
E s t i m a t i o n o f t h e c y t o p l a s m i c r e c e p t o r s under t h e 
i n f l u e n c e o f Sg and DHT was d e t e r m i n e d by i n j e c t i n g a s i n g l e 
dose o f lOyUg of Eg o r 2 5 0 ^ g DHT i n 0 . 1 ml o f o l i v e o i l p e r 
r a t by s .c . r o u t e . T h e s e r a t s were k i l l e d 6 and 24 h r a f t e r 
t h e hormone i n j e c t i o n . E s t r o g e n r e c e p t o r l e v e l was e s t i m a t e d 
by S c a t c h a r d a n a l y s i s and e x p r e s s e d a s femtomoles o f ( % ) 
e s t r a d i o l bound/mg of c y t o s o l p r o t e i n . 
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PART - I I s STUDIES ON ESTROGEN INDUCED RESPONSE 
Colony "bred male r a t s 21 and 120 days o l d were used i n 
t h r e e d i f f e r e n t e x p e r i m e n t s . 
E x p e r i m e n t I ; The r a t s were c a t e g o r i s e d i n t o f o u r groups each 
c o m p r i s i n g o f 18 immature ( 2 1 days o l d ) a n i m a l s . R a t s o f t h e 
f i r s t group (Group I ) s e r v e d a s c o n t r o l s 5 a n i m a l s o f groups I I 
and I I I were i n j e c t e d sulDCutaneously w i t h e s t r a d i o l - 1 7 / ^ 
( l . O ^ g / r a t , d a i l y f o r 7 days ) and d i h y d r o t e s t o s t e r o n e ( 150yug/ 
r a t , d a i l y f o r 7 d a y s ) r e s p e c t i v e l y . Animals o f Group I V 
r e c e i v e d c o m b i n a t i o n t r e a t m e n t o f e s t r a d i o l and d i h y d r o t e s t o s -
t e r o n e ; t h e i n j e c t i o n s were g i v e n a t two d i f f e r e n t s i t e s , t h e 
d o s e and d u r a t i o n o f t r e a t m e n t were aS i n Groups I I and I I I , 
A l l t h e a n i m a l s were k i l l e d "by c e r v i c a l d i s l o c a t i o n 24 h r a f t e r 
l a s t i n j e c t i o n a l o n g with t h e c o n t r o l s , E p i d i d y m i s o f t h e two 
s i d e s and v e n t r a l p r o s t a t e were d i s s e c t e d f r e e o f a d i p o s e 
t i s s u e and weighed on a t o r s i o n " b a l a n c e . T i s s u e s o f 3 a n i m a l s 
were pooled f o r " b i o c h e m i c a l i n v e s t i g a t i o n s . 
E x p e r i m e n t I I s F o r t y e i g h t immature (21 days o l d ) r a t s were 
b i l a t e r a l l y c a s t r a t e d and a f t e r a r e s t p e r i o d o f 7 days they 
were randomly a s s i g n e d i n t o f o u r groups o f 12 a n i m a l s e a c h . 
The g r o u p i n g s a n d hormonal t r e a t m e n t s were a s under E x p e r i m e n t I . 
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F o l l o w i n g a 7 - d a y t r e a t m e n t p e r i o d w i t h hormones, t h e a n i m a l s 
were k i l l e d "by c e r v i c a l d i s l o c a t i o n when t h e r a t s were 3 6 d a y s -
o l d . T i s s u e s o f f o u r a n i m a l s were p o o l e d f o r b i o c h e m i c a l 
i n v e s t i g a t i o n s « 
E x p e r i m e n t I I I s M u l t r a t s were c a s t r a t e d M l a t e r a l l y t h r o u g h 
s c r o t a l i n c i s i o n , i^fter a l l o w i n g a p e r i o d o f 2 weeks f o r t h e 
a c c e s s o r i e s t o undergo i n v o l u t i o n , t h e a n i m a l s were d i s t r i b u t e d 
i n t o 3 groups which r e c e i v e d t h e f o l l o w i n g t r e a t m e n t s ; 
Group I - I n t a c t c o n t r o l s - no t r e a t m e n t 
Group I I - C a s t r a t e d c o n t r o l s - s t e r i l e o l i v e o i l ( 0 . 1 ml) 
Group I I I - C a s t r a t e d - t r e a t e d wi th e s t r a d i o l - 1 7 / 6 
(1 y « g / r a t / d a y ) 
Group I V - C a s t r a t e d - t r e a t e d w i t h t e s t o s t e r o n e p r o p i o n a t e 
(200yu g / r a t / d a y ) 
The s t e r o i d s were d i s s o l v e d i n s t e r i l e o l i v e o i l and i n j e c t e d 
through i n t r a m u s c u l a r r o u t e d a i l y f o r 7 d a y s . 
The e s t r o g e n dose ( l y U g / r a t - which i s a p p r o x i m a t e l y 
5yUg/kg i n a d u l t r a t ) was d e c i d e d a r b i t r a r i l y t a k i n g i n t o c o n s i -
d e r a t i o n t h e s t u d i e s c a r r i e d o u t i n a d u l t f e m a l e r a t . A d o s e 
o f 0 . 1 to I.OyUg e s t r a d i o l i s c o n s i d e r e d t o b e p h y s i o l o g i c a l 
dose i n immature a n d i n a d u l t o v a r i e c t o m i z e d r a t (A, lberga and 
B a u l i e u , 19685 C l a r k e t a l 1 9 7 3 ) • The dose o f t e s t o s t e r o n e 
p r o p i o n a t e ( l 5 0 y U g / r a t ) i n immature a n i m a l s was d e c i d e d on t h e 
b a s i s o f p r e v i o u s i n v e s t i g a t i o n s ( S e t t y and J e h a n , 1977 ) ( f o r 
d e t a i l s on a d u l t d o s e ; 200yUg/rat - s e e C h a p t e r I I ) . 
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time of 
At t h e A u t o p s y t h e e p i d i d y m i s , s e m i n a l v e s i c l e s and 
v e n t r a l p r o s t a t e were d i s s e c t e d o u t c a r e f u l l y and t h e i r w e i g h t s 
w e r e r e c o r d e d a c c u r a t e l y . I n a d u l t r a t s t h e e p i d i d y m i s was 
d i v i d e d i n t o c a p u t , c o r p u s and c a u d a p o r t i o n s and o n l y t o t a l 
e p i d i d y m a l w e i g h t was r e c o r d e d i n immature r a t s „ 
G l y c e r y l p h o s p h o r y l c h o l i n e (GPC) was e s t i m a t e d by t h e 
p r o c e d u r e o f W h i t e ( 1 9 5 9 ) and s i a l i c a c i d h y A m i n o f f ' s ( I 9 6 I ) 
t h i o b a r b i t u r i c a c i d method , DNA. was d e t e r m i n e d a c c o r d i n g t o 
t h e p r o c e d u r e o f B u r t o n ( 1 9 5 6 ) , RNA b y t h e t e c h n i q u e o f 
S c h n e i d e r ( 1 9 4 6) and p r o t e i n by t h e method o f Lowry e t a l . 
( 1 9 5 1 ) . 
E s t i m a t i o n o f D e o x y r i b o n u c l e i c A c i d (DWA) 
P r i n c i p l e ; The p r o c e d u r e f o r t h e d e t e r m i n a t i o n o f n u c l e i c a c i d 
i s b a s e d on t h e f a c t t h a t n u c l e i c a c i d s c a n b e s e p a r a t e d f r o m 
o t h e r t i s s u e components by t h e i r p r e f e r e n t i a l s o l u b i l i t y i n 
a c i d ( p e r c h l o r i c a c i d o r t r i c h l o r o a c e t i c a c i d ) . The i s o l a t e d 
n u c l e i c a c i d s a r e t h e n q u a n t i t a t e d b y means o f c o l o r i m e t r i c 
r e a c t i o n i n v o l v i n g t h e p e n t o s e component o f t h e n u c l e i c a c i d . 
The d i p h e n y l a m i n e used i n t h e d e t e r m i n a t i o n o f d e o x y r i b o n u c l e i c 
a c i d a p p e a r s t o r e a c t w i t h t h e s u g a r ( d e o x y r i b o s e ) d e r i v e d f rom 
t h e p u r i n e n u c l e o t i d e s o f M A , s i n c e p u r i n e d e o x y r i b o s e d e r i -
v a t i v e s a r e v e r y l a b i l e t o a c i d . 
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R e a g e n t s - A l l t h e c h e m i c a l s o f A n a l y t i c a l Grade were u s e d . 
( 1 ) Sodium h y d r o x i d e (NaOH) s ( a ) 5 mM, ( b ) 0 
( 2 ) P e r c h l o r i c a c i d (PCA); ( 1 ) Oo4N, (ID) IN, ( c ) 1 ,6N and 
( d ) 
( 5 ) Diphenylamina r e a g e n t ? Diphenylamine {^io) i n g l a c i a l 
a c e t i c a c i d . 
( 4 ) \ c e t a l d e h y d e s o l u t i o n ; 1 .6 mg/ml o f aqueous a c e t a l d e h y d e . 
( 5 ) S t a n d a r d DNA s o l u t i o n ; H i ^ l y p o l y m e r i s e d sodium s a l t 
o f C a l f thymas DNA ( S i g m a ) was u s e d . MA ( 0 . 4 mg/ml) was 
p r e p a r e d i n 5 mM NaOH . Two ml o f t h e s t o c k s o l u t i o n 
( 0 . 8 mg) was mixed w i t h 2 . 5 ml o f 1.6N PCA, h e a t e d a t 
70°C f o r 10 min, c o o l e d and t h e volume was made upto 5 .0 ml 
w i t h 1 .6N PCA. T h i s s o l u t i o n c o n t a i n i n g l 6 0 ^ g / m l W k 
was f u r t h e r d i l u t e d t o o b t a i n a working s t a n d a r d o f 
100yug/ml w i t h lOfo PCA. D i f f e r e n t c o n c e n t r a t i o n s (4yUg t o 
lOOyUg) were used i n p r e p a r i n g a s t a n d a r d g r a p h . 
E x t r a c t i o n o f D M from t i s s u e ; DNA was e x t r a c t e d from t i s s u e 
a c c o r d i n g t o t h e method o f M i l l s e t aO.. ( 1 9 7 7 ) . 
T i s s u e samples were weighed i m m e d i a t e l y a f t e r removal 
f rom t h e animal and homogenised i n 4 . 0 ml o f 0 .3N NaOH a t 4°C . 
Prom t h i s 0 . 5 ml was s e t a s i d e f o r p r o t e i n d e t e r m i n a t i o n . The 
r e m a i n i n g 3 . 5 ml homogenate was p l a c e d i n w a t e r b a t h m a i n t a i n e d 
a t 37®C f o r 3 h r r e n d e r i n g t h e r i b o n u c l e i c a c i d (RNA) s o l u b l e 
by a l k a l i n e h y d r o l y s i s . ,\n e q u a l volume o f 1 . 0 1 PC4 was added 
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t o a c i d i f y t h e a l k a l i n e h y d r o l y s a t e and t o p r e c i p i t a t e p r o t e i n 
and DNA. The a c i d i f i e d s o l u t i o n was p l a c e d i n i c e f o r 30 min 
t o a l l o w c o m p l e t e p r e c i p i t a t i o n . The a c i d p r e c i p i t a h l e m a t e -
r i a l was p e l l e t e d hy c e n t r i f u g a t i o n a t 1500 g f o r 15 m i n . The 
s u p e r n a t a n t was p r e s e r v e d f o r RNA a n a l y s i s . The DNA i n p e l l e t 
v/as h y d r o l y s e d i n 0.4W PGA by i n c u b a t i n g a t 85°C f o r 30 min and 
t h e n c o o l e d . A f t e r c e n t r i f u g a t i o n t h e s u p e r n a t a n t was removed 
f o r c o l o r i m e t r i c d e t e r m i n a t i o n o f DKA by B u r t o n ' s Method ( 1 9 5 6 ) . 
A l i q u o t s o f 2 ml and a b l a n k c o n s i s t i n g o f 10^ PCA were 
t a k e n and 2 . 0 ml o f 4fo d i p h e n y l a m i n e r e a g e n t (DPA), f r e s h l y 
p r e p a r e d i n g l a c i a l a c e t i c a c i d , was added t o each t u b e , f o l l o -
wed by t h e a d d i t i o n o f 0 , 1 ml o f 1 . 6 mg/ml o f a c e t a l d e h y d e 
s o l u t i o n . The r e a c t i o n m i x t u r e s were i n c u b a t e d a t 30°C o v e r -
n i g h t and t h e c o l o u r i n t e n s i t y was r e a d a t 595 myU . 
E s t i m a t i o n of r i b o n u c l e i c a c i d ( M A ) 
P r i n c i p l e ; R i b o n u c l e o t i d e s which r e m a i n i n t h e s u p e r n a t a n t 
a f t e r removal of DNA a r e determined on t h e b a s i s o f t h e i r 
r i b o s e c o n t e n t . For t h i s t h e o r c i n o l r e a c t i o n i s used t o 
measure r i b o n u c l e i c a c i d o r p e n t o s e n u c l e i c a c i d (UNA o r PNA) . 
P e n t o s e s r e a c t w i t h c o n c e n t r a t e d a c i d ( h y d r o c h l o r i c a c i d ) i n 
t h e h o t t o g i v e f u r f u r a l d e r i v a t i v e s . The l a t t e r i n p r e s e n c e 
o f f e r r i c i o n s c o n d e n s e s w i t h o r c i n o l t o g i v e a b r i l l i a n t g r e e n 
c o l o u r e d complex which i n d i c a t e s p e n t o s e s u g a r c o n c e n t r a t i o n . 
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R e a g e n t s ; The c h e m i c a l s were of A n a l y t i c a l G r a d e . 
( 1 ) O r c i n o l r e a g e n t s 1 gm o r c i n o l was d i s s o l v e d i n 100 ml 
c o n c e n t r a t e d h y d r o c h l o r i c a c i d (HCl) c o n t a i n i n g 0 . 5 gm o f 
f e r r i c c h l o r i d e ( P e C l ^ ) s o l u t i o n . The r e a g e n t s used f o r 
e x t r a c t i o n o f RNA, from t i s s u e a r e common w i t h t h a t o f DNA 
e x t r a c t i o n . 
( 2 ) A c e t a t e "buffers A c e t i c a c i d ( 0 . 2 M , 8 . 8 ml) was added t o 
Sodium a c e t a t e ( 0 . 2 M , 41 .2 ml) . 
( 3 ) S t a n d a r d m k s o l u t i o n s 100 mg o f RHA ( S i s c o ) v a s 
d i s s o l v e d i n 25 ml o f a c e t a t e b u f f e r , pH 5 .5 . A working 
s t a n d a r d s o l u t i o n o f RNA c o n t a i n i n g 400yag/ml was p repared 
which was f u r t h e r d i l u t e d and used i n t h e r a n g e o f 4yUg -
28 yUg. 
P r o c e d u r e s The s u p e r n a t a n t ( 1 . 5 ml) o b t a i n e d a f t e r p r e c i p i t a -
t i n g t h e W A I I p e r c h l o r i c a c i d (PCA) was h e a t e d m t h 1 . 5 ml o f 
o r c i n o l r e a g e n t f o r 20 min i n b o i l i n g w a t e r b a t h . The t u b e s were 
c o o l e d and t h e c o l o u r i n t e n s i t y was r e a d a t 660 m u^ , 
E s t i m a t i o n o f P r o t e i n 
P r i n c i p l e s The f i n a l c o l o u r o b t a i n e d i n t h e F o l i n - c i o c a l t e u 
method i s t h e r e s u l t o f ( a ) b i u r e t r e a c t i o n o f p r o t e i n w i t h 
c o p p e r and ( b ) r e d u c t i o n o f phosphomolybdic a c i d r e a g e n t b y t h e 
t y r o s i n e and t r y p t o p h a n p r e s e n t i n t h e p r o t e i n . 
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R e a g e n t s i A l l t h e c h e m i c a l s o f A n a l y t i c a l q u a l i t y were u s e d . 
( 1 ) Sodium c a r b o n a t e ; 2io i n 0 .1N sodium h y d r o x i d e (NaOH), 
( 2 ) Copper s u l p h a t e s 0.59^ i n i^o sodium p o t a s s i u m t a r t a r a t e 
(Na, K, T a r t a r a t e ) . 
( 3 ) A l k a l i n e c o p p e r s u l p h a t e s o l u t i o n s 5 0 ml o f sodium c a r b o -
n a t e s o l u t i o n i n 0 .1N NaOH) were added w i t h 1 ml o f 0 . 5 ^ 
c o p p e r s u l p h a t e s o l u t i o n ( i n Vjo Na, K t a r t a r a t e ) . 
( 4 ) F o l i n ' s r e a g e n t ( S i s c o ) s IN 
( 5 ) S t a n d a r d p r o t e i n s o l u t i o n s B o v i n e serum albumin ( S i g m a -i 
f r a c t i o n V) was p r e p a r e d i n 0 .1N NaOH a t a c o n c e n t r a t i o n 
o f 100yUg/ml. D i f f e r e n t a l i q u o t s o f t h e above s o l u t i o n 
rere used r a n g i n g f rom lOyUg to 1 0 0 y u g . W( 
P r o c e d u r e s T i s s u e homogenates ( 1 0 mg/ml) were p r e c i p i t a t e d 
w i t h equal volumes o f 10^ T r i c h l o r o a c e t i c a c i d (TCA) and l e f t 
i n c o l d f o r 3 0 m i n u t e s . The m i x t u r e was c e n t r i f u g e d and p r e c i -
p i t a t e was rewashed w i t h TCA and d i s t i l l e d w a t e r . The p r e -
c i p i t a t e was t h e n d i s s o l v e d i n 1 ml o f IN NaOH, D i f f e r e n t 
a l i q u o t s ( 0 . 1 t o 1 . 0 ml) f rom t h e above s o l u t i o n were t a k e n and 
t h e volume was made upto 1 . 0 ml w i t h d i s t i l l e d w a t e r , A b l a n k 
c o n s i s t i n g o f 1 . 0 ml d i s t i l l e d water was a l s o r u n . To each t u b e 
4 , 5 ml o f a l k a l i n e c o p p e r s u l p h a t e s o l u t i o n was added and t h e 
m i x t u r e was a l lowed t o s t a n d f o r 10 m i n , T h i s was f o l l o w e d by 
t h e a d d i t i o n o f 0 . 5 ml o f IN F o l i n ' s r e a g e n t and t h e t u b e s were 
v o r t e x e d i m m e d i a t e l y and k e p t f o r 30 m i n . The c o l o u r i n t e n s i t y 
was r e a d a t 625 myu . 
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E s t i m a t i o n of G l y c e r y l pho s p h o r y l c h o l i n e 
P r i n c i p l e ; G l y c e r y l phosphory l c h o l i n e (GPC) i s determined as 
g l y c e r o l , which i s o x i d i z e d to f o r m a l d e h y d e hy p e r i o d a t e and t h e 
e x c e s s o f p e r i o d a t e i s removed "by a r s e n i t e . The formaldehyde 
i s t h e n e s t i m a t e d c o l o r i m e t r i c a l l y b y t h e f o r m a t i o n o f a complex 
compound w i t h c h r o m o t r o p i c a c i d . 
R e a g e n t s ; The c h e m i c a l s u s e d were o f A n a l y t i c a l Grade , 
( 1 ) Sodium h y d r o x i d e (EaOH) s 0 ,1N 
( 2 ) Zinc s u l p h a t e ( ZnSO^ .7H2O) ; w/v 
( 3 ) S u l p h u r i c a c i d (HgSO^) ; 2N 
( 4 ) Sodium meta p e r i o d a t e (ITalO^)s 0.1W 
( 5 ) Sodium a r s e n i t e (NaASOg); 1 3 . 1 3 ^ 
( 6 ) Chromotropic a c i d r e a g e n t ; 1 . 0 8 gm o f t h e sodium s a l t o f 
c h r o m o t r o p i c a P i d i n 100 ml o f d i s t i l l e d w a t e r was mixed 
w i t h 450 ml of &5'fo s u l p h u r i c a c i d . 
( 7 ) Copper s u l p h a t e (GuSO^); 20?^ 
( 8 ) C a l c i u m h y d r o x i d e OH) g ) . / 
' S t a n d a r d ; S t o c k s t a n d a r d s o l u t i o n o f g l y c e r o l i n d i s t i l l e d 
w a t e r a t a c o n c e n t r a t i o n o f 4 mg/ml was u s e d . 
Working s t a n d a r d s o l u t i o n ; 2 . 5 ml f rom t h e s t a n d a r d s t o c k 
s o l u t i o n was d i l u t e d t o 50 ml ( 2 0 0 ^ g / m l ) , from t h i s s t a n d a r d 
S o l u t i o n d i f f e r e n t a l i q u o t s were t a k e n r a n g i n g from 50yUg t o 
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200y-ig and i n each c a s e t h e f i n a l volume was a d j u s t e d t o 3 , 0 ml . 
P r o c e d u r e ; T i s s u e homogenate was p repa red i n d i s t i l l e d w a t e r 
(20 mg/ml) and 3 ml of t h e homogenate was t r a n s f e r r e d to a t e s t 
t u b e t o which 0=5 ml of ZnSO^ and 0 .5 ml of IN NaOH was added . 
Mix tu re was v o r t e x e d and c o o l e d , l e f t f o r 10 sec and c e n t x i f u g e d . 
Prom t h i s , 2 ,7 ml of t h e s u p e r n a t a n t was t a k e n and h e a t e d w i t h 
0.-3 ml CuSO^ (20^) t o which was added 0 .4 2 gm Oaf OH) g. 
The mix tu re was vo r t exed , l e f t f o r 30 min and then c e n t r i -
fuged f o r 10 min. Prom t h i s 1.5 ml of t h e s u p e r n a t a n t was t a k e n 
and volume was made upto 2 ml wi th d i s t i l l e d w a t e r . To t h i s , 
0 , 5 ml of 2l!T HgSO^ and 10,5 ml of IN sodium m e t a p e r i o d a t e were 
added, vo r t exed and l e f t f o r 5 m i n u t e s . The exces s of p e r i o d a t e 
was r educed hy 13.13?^ sodium a r s e n i t e and l e f t f o r 10 rain. The 
volume was t hen made upto 10 ml w i t h d i s t i l l e d w a t e r , F i n a l l y , 
to 0 . 5 ml of t he above s o l u t i o n , 5 ml of chromot rop ic a c i d 
r e a g e n t was added , The mix ture was p laced i n b o i l i n g w a t e r b a t h 
f o r 30 minu te s , coo l ed and t h e c o l o u r was read a t 580 m ^ a g a i n s t 
b l a n k . 
C a l c u l a t i o n ; I n o r d e r to e x p r e s s t h e r e s u l t s as GPC, g l y c e r o l 
v a l u e s thus o b t a i n e d from s t a n d a r d c u r v e a r e m u l t i p l i e d by 5 , 7 . 
T h e r e f o r e , GPC per mg t i s s u e = — 
C o n c e n t r a t i o n i n yUg x 5 .7 
3 X wt of t i s s u e 
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S s t i m a t i o n o f S i a l i c a c i d 
S i a l i c a c i d i s group name f o r a c y l a t e d o r s u b s t i t u t e d 
neuraminic a c i d s . I t i s e s t ima ted i n h y d r o l y s e d t i s s u e homoge-
n a t e a c c o r d i n g to t h e p rocedure of Warren (1959)» 
P r i n c i p l e ; The o x i d a t i o n of s i a l i c a c i d wi th p e r i o d a t e r e s u l t s 
i n t h e f o r m a t i o n of chromogen. The excess of p e r i o d a t e i s 
removed by a c i d a r s e n i t e . The i n t e n s i t y of c o l o u r i s o b t a i n e d 
on h e a t i n g w i th t h i o b a r b i t u r i c a c i d (TBA.) , The co lou red complex 
formed i s s t a b l e and s o l u b l e i n a c i d i f i e d b u t a n o l . The a b s o r p -
t i o n of c o l o u r e d m a t e r i a l i s measured a t 549 ra^ . 
Reagents s 
(1) P e r i o d i c a c i d (HIO^)? 0.025M i n 0.125N H^SO^ (pH 1,2) 
(2) H y d r o c h l o r i c a c i d (HCl) s 0.5N 
(3) Sodium a r s e n i t e ; 2fc i n 0.5N HCl 
(4) T h i o b a r b i t u r i c a c i d ; 0,1M s o l u t i o n i n water ( a d j u s t e d t o 
pH 9 . 0 w i th NaOH) , * 
(5) B u t a n o l c o n t a i n i n g v / v 12N HCl . 
(6) S u l p h u r i c a c i d (HgSO^) s 0,125N and O.IN 
(7) Sodium hydrox ide (NaOH)s (a ) S a t u r a t e d s o l u t i o n and 
(b) o . m 
Proc e d u r e ; T i s s u e homogenate (10 mg/ml) i n 0 , IN HgSO^ was 
h e a t e d a t 80°C f o r 1 h r to r e l e a s e t h e bound s i a l i c a c i d i n t o 
i t s f r e e f o r m . Prom t h i s 0 , 5 ml of t h e homogenate was o x i d i z e d 
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w i t h 0 .25 ml of p e r i o d a t e r e a g e n t f o r 30 min a t 37°C, f o l l o w e d 
by t h e a d d i t i o n of 0,2 ml of 2^0 sodium a r s e n i t e t o r e d u c e t h e 
excess of p e r i o d a t e as soon as t h e ye l low c o l o u r of t h e l i b e r a -
t ed i o d i n e h a s d i s a p p e a r e d ( 1 - 2 min) ; 2 ml of TBA, (pH 9 . 0 ) was 
added and t h e t e s t samples were covered and hea ted i n b o i l i n g 
water f o r 7 .5 m i n . The c o l o u r e d s o l u t i o n s were cooled i n i c e 
wa te r and t h e n shaken v i g o r o u s l y wi th 50 ml of a c i d b u t a n o l . 
S e p a r a t i o n of t h e two phases was f a c i l i t a t e d by a s h o r t , r a p i d 
c e n t r i f u g a t i o n and t h e i n t e n s i t y of t h e c o l o u r (due t o t h e 
c o l o u r e d complex formed wi th N - a c e t y l neuraminic a c i d ) i n t h e 
b u t a n o l l a y e r was read a t 549 m/U . 
S i n c e 2 -deoxyr ibose g i v e s a s t r o n g red c o l o u r i n t h i s 
r e a c t i o n , a c o r r e c t i o n f o r i t s a b s o r p t i o n was made by t a k i n g 
r e a d i n g a l s o a t 5 32 m^ . 
- The r e a d i n g s ( o p t i c a l dens i ty - -va lues - ) -ob ta ined . a t 532 and 
549 m^ were i n s e r t e d i n t o e q u a t i o n . 
/umoles N - a c e t y l 0 ,090 x OD 549-0 .033 x OD 532 
neuramin ic ac id = — 
mg of t i s s u e used 
= yUmoles of s i a l i c acid/mg t i s s u e 
I l l 
RESULTS 
P ^ T . - I ; STUDIES ON ESTROGEN RECEPTORS 
(a) S a t u r a t i o n A n a l y s i s ; 
The r e s u l t s of t h e s a t u r a t i o n a n a l y s i s of ep id idymis and 
v e n t r a l p r o s t a t e c y t o s o l r e c e p t o r s r e v e a l t h a t w i th t h e i n c r e a -
s i n g c o n c e n t r a t i o n of t h e r a d i o a c t i v e e s t r a d i o l s p e c i f i c "binding 
i n c r e a s e s and t h e n p l a t e a u o f f showing t h e l i m i t e d b i n d i n g 
c a p a c i t y of t h e r e c e p t o r s ( F i g s . . . 3 and. 4) . On t h e o t h e r hand, 
n o n - s p e c i f i c b i n d i n g i n c r e a s e s w i t h t h e i n c r e a s i n g c o n c e n t r a -
t i o n of t h e s t e r o i d i n d i c a t i v e of t h e n o n - s a t u r a b i l i t y and 
u n l i m i t e d b i n d i n g c a p a c i t y . R e f e r r i n g t o ' t h e F i g s . 5 and 6, 
where bound s t e r o i d (B) v ^ B/F a r e p l o t t e d , gave t h e e s t i m a t e 
of t h e Kd v a l u e s , 
("b) S c a t c h a r d Analys is ; 
These r e s u l t s r e v e a l t h e p r e s e n c e of s p e c i f i c and s a t u r a -
b l e e s t r o g e n b i n d e r s i n t h e ep id idymis and v e n t r a l p r o s t a t e of 
immature r a t » The d i s s o c i a t i o n c o n s t a n t (Kd) was 5 ,45 x lO""*^ 
11 
m o l / l f o r ep id idymis and 5 . 4 3 x 10" m o l / l f o r v e n t r a l p r o s t a t e , 
The mean number of b i n d i n g s i t e s were 19 .5 fm/mg p r o t e i n and 
10.2 fm/mg p r o t e i n f o r ep id idymis and v e n t r a l p r o s t a t e 
r e s p e c t i v e l y , 
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(c ) s t e r o i d s p e c i f i c i t y g 
The s t e r o i d s p e c i f i c i t y of e s t r a d i o l b i n d i n g to epididymis 
3 
and v e n t r a l p r o s t a t e c y t o s o l r e v e a l t h a t when ( H) e s t r a d i o l 
was competed wi th excess of u n l a b e l l e d e s t r a d i o l f o r 20-24 h r s 
a t 0-4°C5 i t w/aG a h l e to i n h i b i t t h e b ind ing of e s t r a d i o l ( P i g s , 7 and . 
To f u r t h e r e v a l u a t e t h e s p e c i f i c i t y of Eg b i n d i n g t o 
ep id idymis and p r o s t a t e c y t o s o l , c o m p e t i t i o n exper iments c a r r i e d 
out r e v e a l t h a t when i n c u b a t e d v*;ith two l i g a n d s which b ind to 
androgen r e c e p t o r s viZo DHT and c y p r o t e r o n e a c e t a t e and a l s o 
p r o g e s t e r o n e cou ld no t s i g n i f i c a n t l y i n h i b i t t h e b i n d i n g (^H)-E2 
a t 10"^M i n e i t h e r of t h e t i s s u e s (P igs „ 9 and 10) , On t h e 
o t h e r hand DES, a p o t e n t b i n d e r of e s t r o g e n r e c e p t o r was a b l e 
to i n h i b i t t h e b ind ing of (^H) 
e s t r a d i o l and was a lmost equ ipo-
t e n t t o e s t r a d i o l b i n d i n g ( P i g s . 11 and 12)= The b i n d i n g of 
t r i p h e n y l - e t h a n e c l a s s of compounds vi?, . t r a n s - Centchroman 
which has a f a i r l y good r e c e p t o r a f f i n i t y f o r r a t u t e r i n e E ^ -
r e c e p t o r s f u r t h e r c o n f i r m t h e p re sence of e s t r o g e n r e c e p t o r s 
( P i g s . 13 and 14) (Table : i ) . However t h e b i n d i n g was 
n e g l i g i b l e f o r c i s -Centchroman ( a g e o m e t r i c a l i somer) . These 
d a t a i n d i c a t e t h a t t h e b ind ing i s h i g h l y e s t r o g e n s p e c i f i c 
I n a p r e l i m i n a r y exper iment , e s t r o g e n r e c e p t o r s were 
determined by Sca t cha rd a n a l y s i s a f t e r a d m i n i s t r a t i o n of B^ or 
DHT (Table I I ) . Pol lowing a d m i n i s t r a t i o n of l O ^ g of E^ t h e r e 
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E2-|7>S D E S DHT CA 
STEROID SPECIFICITY OF CYTOPLASM IC ESTROGEN 
RECEPTOR IN IMMATURE RAT PROSTATE. 
ESTRADIOL 17 p AND DES SHOW SIGFICANT 
INHIBITION AT 10 nM CONCENTRATION-
NO INHIBITION OBSERVED WITH DHT AND 
CYPROTERONE ACETATE (CA) AT THE SAWE DOSE 
( M E A N OF TWO E X P E R I M E N T S ) -
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ipm 10 pm too pm 1 nM 
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VALUES OF TWO DIFFERENT EXPERIMENTS. 
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TABIE I . C o n c e n t r a t i o n of Eg, DES and Centchroman r e q u i r e d 
to i n h i b i t t h e "binding of by i n t h e 
ep id idymis and v e n t r a l p r o s t a t e of immature r a t . 
Organ Compound C o n e e n t r a t i o n 
Epi dtdymis DES 










T/tBlE I I . B f f e c t of Eg and DHT on cy top la smic e s t r o g e n 
r e c e p t o r s (fmol/mg p r o t e i n ) 
Organ 6 h r s 24 h r s 
E g/lOyUg Epid idymis 21.5 17.0 
DHT/250^ug " 12.5 20 .6 
127" 
epid idymis a t 6 h r s but was f o l l o w e d by a s m a l l d e c r e a s e i n 
e s t r o g e n r e c e p t o r s a t 24 h r s „ However, a s i g n i f i c a n t d e c r e a s e 
i n r e c e p t o r c o n t r o l v/as observed a t 6 h r s a f t e r a d m i n i s t r a t i o n 
of 2 5 0 ^ g of DHT which i s r e s t o r e d by 24 h r = 
S ince only l i m i t e d number of exper iments were c a r r i e d ou t 
no c l e a r e x p l a n a t i o n can be o f f e r e d to t h e s e o b s e r v a t i o n s , 
128 
PART - I I s STUDIES ON ESTROGEN INDUCED RESPONSE 
R e s u l t s of t h e Exper iment I (Tab le I I I ) r e v e a l t h a t a 
7 -day e s t r o g e n t r e a t m e n t caused a sma l l "but s i g n i f i c a n t r e d u c -
t i o n i n t h e weight of t h e e p i d i d y m i s . I n c o n t r a s t DHT t r e a t m e n t 
r e s u l t e d i n a s i g n i f i c a n t i n c r e a s e i n t he weight of t h e e p i d i -
dymis and v e n t r a l p r o s t a t e (Table IV) and a s i m i l a r r e s p o n s e 
was ev iden t i n a n i m a l s t h a t r e c e i v e d t h e combina t ion t r e a t m e n t » 
A l t e r a t i o n s i n DNA c o n t e n t i n t h e two organs c l o s e l y r e f l e c t e d 
t h e change i n t h e i r w e i g h t . E s t r o g e n t r e a t m e n t caused a s i g n i -
f i c a n t r e d u c t i o n i n t h e c o n c e n t r a t i o n of RNA and a f a l l was 
a l s o e v i d e n t i n t h e c o n c e n t r a t i o n of p r o t e i n i n t h e two a c c e -
s s o r y o rgans examined. IHT and combina t ion t r e a t m e n t s were 
e q u i p o t e n t i n c a u s i n g i n c r e a s e i n t h e RNA and p r o t e i n l e v e l i n 
both t h e organs o GPC c o n c e n t r a t i o n i n t h e ep id idymis remained 
u n a f f e c t e d under t h e i n f l u e n c e of DHT or combina t ion t r e a t m e n t s 
w h i l e t h e s i a l i c a c i d l e v e l appeared to be lowered ( T a b l e I I I ) . 
E s t r o g e n t r e a t m e n t had no s i g n i f i c a n t e f f e c t on t h e c o n c e n t r a -
t i o n of GPC and s i a l i c a c i d . 
I n c a s t r a t e d p r e p u b e r t a l r a t a s i g n i f i c a n t i n c r e a s e i n 
t h e weigh t of t h e ep id idymis was e v i d e n t f o l l o w i n g e s t r o g e n o r 
androgen t r e a t m e n t (Tab l e V) » Androgen was r e l a t i v e l y more 
e f f e c t i v e i n t h i s r e g a r d and a s y n e r g i s t i c e f f e c t was s e e n i n 
t h e combina t ion g r o u p . A s i m i l a r t r e n d of e f f e c t was s e e n i n 
t h e l e v e l of DNA - which i s i n d i c a t i v e of some c e l l p r o l i f e r a -
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androgen t r e a t e d r a t s s u g g e s t s t h a t IHT was r e l a t i v e l y more 
e f f e c t i v e t han e s t r o g e n and s y n e r g i s t i c e f f e c t was a l s o e v i d e n t . 
I n c r e a s e i n t h e weight of ep id idymis and p r o t e i n c o n t e n t i n 
e s t r o g e n t r e a t e d r a t s i s s u g g e s t i v e of i n c r e a s e i n c e l l s i z e 
w i t h o u t h y p e r p l a s i a . Both e s t r o g e n and androgen caused an 
i n c r e a s e i n GPC c o n t e n t of t h e ep id idymis and androgen t r e a t m e n t , 
e i t h e r a l o n e o r i n combina t ion wi th e s t r o g e n , i nduced a b e t t e r 
r e s p o n s e . E s t r o g e n and androgen were e q u i p o t e n t i n c a u s i n g an 
i n c r e a s e i n s i a l i c a c i d c o n c e n t r a t i o n and aga in combina t ion 
t r e a t m e n t appeared to b e more e f f e c t i v e t h a n e i t h e r hormone 
a l o n e . 
E s t r o g e n t r e a t m e n t was w i t h o u t any e f f e c t on t h e weight of 
t h e v e n t r a l p r o s t a t e w h i l e androgen caused a f o u r - f o l d i n c r e a s e 
(Tab l e VI) 5 a s y n e r g i s t i c e f f e c t was s e e n i n an imals r e c e i v i n g 
c o m b i n a t i o n t r e a t m a a t . The c o n c e n t r a t i o n of DNA. and of p r o t e i n 
a l s o r e v e a l e d a s i g n i f i c a n t i n c r e a s e i n animals t r e a t e d wi th 
a n d r o g e n ; combina t ion t r e a t m e n t caused a f u r t h e r i n c r e a s e i n 
DNA l e v e l . 
C a s t r a t i o n of a d u l t r a t s f o r 5 weeks caused a s i g n i f i c a n t 
r e d u c t i o n i n t h e weight of a l l t h e a c c e s s o r y s ex o rgans (Tab le 
711) . E s t r o g e n t r e a t m e n t had no e f f e c t on t h e weigh t of t h e 
ep id idymis and vas d e f e r e n s of c a s t r a t e d r a t s bu t r e s u l t e d i n 
an i n c r e a s e i n t h e we igh t of semina l v e s i c l e s and v e n t r a l p r o s -
t a t e „ However, t h e a c c e s s o r y organ weight remained s i g n i f i c a n t l y 
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anarogen t h e r a p y t h e r e was a marked i n c r e a s e i n t h e weight of 
a l l t h e a c c e s s o r y o rgans "but t h e i r we igh t remained lower t h a n 
t h a t i n i n t a c t c o n t r o l s 5 semina l v e s i c l e s and v e n t r a l p r o s t a t e 
r e sponded b e t t e r than epididymis anci vas d e f e r e n s , 
I n c a s t r a t e d r a t s t h e r e was a two t o t h r e e - f o l d i n c r e a s e 
i n t h e c o n c e n t r a t i o n of DNA. i n t h e ep id idymal segments and 
f 
v e n t r a l p r o s t a t e (Table VI I I ) which r e f l e c t s t h e r e l a t i v e 
d e c r e a s e of c y t o p l a s m i c component . E s t r o g e n t r e a t m e n t showed 
no S i g n i f i c a n t e f f e c t on t h e e l e v a t e d l e v e l s of IMIi, Androgen 
t r e a t m e n t r e v e r s e d t h e t r e n d b u t t h e JMfi c o n c e n t r a t i o n c o n t i -
nued to b e r e l a t i v e l y h i g h e r t h a n i t s l e v e l i n i n t a c t c o n t r o l s . 
P r o t e i n l e v e l did not show any s i g n i f i c a n t a l t e r a t i o n s i n t h e 
a c c e s s o r y s ex o rgans of d i f f e r e n t expe r imen ta l groups (Tab le 
IX) . 
DISCUSSION 
The growth and d i f f e r e n t i a t i o n of t h e male s e x a c c e s s o r y 
g l a n d s i s dependent on t e s t i c u l a r hormones„ I n t h e r a t , t h e 
r a p i d growth of t h e semina l v e s i c l e s , v e n t r a l p r o s t a t e , and 
ep id idymis p a r a l l e l s t he r i s e i n c i r c u l a t i n g androgen l e v e l s 
and o c c u r s be tween 35 and 60 days of age (Brooks , 1976; S e t t y 
and J e h a n , 1977,° Gupta e t a l ,, 1975) . However, changes do 
occu r i n t h e s e organs p r i o r t o t t e o n s e t of r a p i d g r o w t h . I n 
t h e r a t , r a p i d d i f f e r e n t i a t i o n of t h e c e l l s of t h e s e m i n a l 
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between 10 and 21 days a f t e r b i r t h ( F l i c k i n g e r , I969, 19715 
Dahnke, 19701 Sun and P l i c k i n g e r , 1979) • Serum e s t r a d i o l 
l e v e l s i n c r e a s e between t h e 9 tn and 19th days t o l e v e l s h i g h e r 
t h a n t h o s e observed i n a d u l t s (Dohler and Wuttke, 1975) . The 
major changes i n t h e a c c e s s o r y organs i n c l u d e p r o l i f e r a t i o n of 
t h e endoplasmic r e t i c u l u m , growth of t h e Golgi a p p a r a t u s , 
appearance i n t h e p r o s t a t e and seminal v e s i c l e s of s e c r e t o r y 
v a c u o l e s , s t e r e o c i l i a i n t h e e p i d i d y m i s . The p re sence of 
a p p r e c i a b l e q u a n t i t i e s of GPC and s i a l i c a c i d i n t h e ep id idymis 
of 3-week o l d animals ( S e t t y and J ehan , 1977) s u g g e s t s t h a t 
epididymal s y n t h e t i c and s e c r e t o r y p o t e n t i a l i n t h e p r e p u b e r t a l 
p e r i o d may be under t h e i n f l u e n c e of e s t r o g e n . I t i s p e r t i n e n t 
to ment ion t h a t a 7-day t e s t o s t e r o n e t r e a t m e n t commencing f rom 
t h e f o u r t e e n t h day i n c r e a s e s m i t o t i c a c t i v i t y bu t not t h e l e v e l s 
and 
of GPC^sia l ic a c i d . Presumably t h e s t i m u l a t o r y i n f l u e n c e of 
e s t r o g e n on t h e ep id idymis and o t h e r a c c e s s o r y s e x organs i s 
media ted th rough e s t r o g e n r e c e p t o r ( s e e below) o 
I n r a t t e s t i s cy top la smic r e c e p t o r s f o r e s t r o g e n appea r 
on day 1 a f t e r b i r t h and a t t a i n a d u l t l e v e l s by day 22 
(Fdserrf^-ld, T9T2) . Recent s t u d i e s of Bouton e t a l , (1981) have 
s u g g e s t e d t h a t estrog-en t r e a t m e n t i n a d u l t r a t s i n c r e a s e s 
androgen r e c e p t o r c o n c e n t r a t i o n and t h e e f f e c t appea r s to be 
media ted by e s t r o g e n . S ince cy top la smic r e c e p t o r s f o r androgen 
appear i n t h e ep id idymis of r a t around 20 days (Ca landra e t a l , , 
1974) when t t e ep id idymis i s h i s t o l o g i c a l l y u n d i f f e r e n t i a t e d 
( S e t t y and J ehan , 1977), i t i s t empt ing to s p e c u l a t e t h a t d u r i n g 
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t h e p r e p u b e r t a l pe r iod e s t r o g e n p r e p a r e s t h e ep id idymis t o 
r e spond to r i s i n g l e v e l s of androgen "between 3rd and 5 th weeks 
of p u b e r t a l l i f e (Moger, 1977) « I n o rde r to prove t h e v a l i d i t y 
of t h i s s u g g e s t i o n , i t was n e c e s s a r y to demons t r a t e p r e s e n c e of 
e s t r o g e n r e c e p t o r s i n p r e p u b e r t a l r a t and p r e s e n t ev idence of 
a q u a n t i t a t i v e c o r r e l a t i o n wi th an i d e n t i f i a b l e b i o l o g i c a l 
r e s p o n s e „ 
I n t h i s s tudy we have demons t ra ted t h a t t h e ep id idymis 
and v e n t r a l p r o s t a t e of immature r a t s c o n t a i n cy top lasmic 
e s t r a d i o l b i n d i n g molecu les t h a t e x h i b i t t h e c h a r a c t e r i s t i c s 
of e s t r o g e n r e c e p t o r s „ Our exper iments have r e v e a l e d t h a t 
t h e r e e x i s t s a s a t u r a b l e e s t r o g e n b i n d i n g component i n t h e 
c y t o s o l of t h e ep id idymis and v e n t r a l p r o s t a t e » The s p e c i f i c i -
ty of e s t r o g e n b i n d e r was i n d i c a t e d by t h e i n a b i l i t y of p r o g e s -
t e r o n e and d i h y d r o t e s t o s t e r o n e to compete w i th l a b e l l e d e s t r a -
d i o l . The r e l a t i v e b i n d i n g a f f i n i t i e s of t h r e e d i f f e r e n t 
e s t r o g e n s f o r t h e ' r e c e p t o r ' p r o t e i n w i t h t h e f o l l o w i n g o r d e r 
was o b s e r v e d ; e s t r a d i o l - 1 7 / 6 d i e t h y l s t i l b e s t r o l centchroman 
( t r a n s ) . Centchroman ( g i g ) f a i l e d to compete w i t h t h e b i n d i n g 
of (^H) e s t r a d i o l - 1 7 / ^ 
to e s t r o g e n r e c e p t o r s i t e s i n ep id idymis 
and v e n t r a l p r o s t a t e . These r e s u l t s i n d i c a t e t h a t t h o s e male 
a c c e s s o r y s e x o rgans t h a t r e spond to e s t r o g e n p o s s e s s e s t r o g e n 
r e c e p t o r s and they a l s o s u g g e s t t h a t e s t r o g e n up take and 
r e t e n t i o n by t h e s e organs ( s e e Chapte r I I ) i s due t o t h e 
p r e s e n c e of r e c e p t o r s s p e c i f i c f o r e s t r o g e n . However, t h e 
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e s t r o g e n r e c e p t o r c o n c e n t r a t i o n of t h e c y t o s o l f r o m immature r a t 
e p i d i d y m i s ( a p p r o x i m a t e l y 20 fmol /mg p r o t e i n ) and v e n t r a l p r o s -
t a t e (10 fmol/mg p r o t e i n ) i s l o w . Comparable v a l u e ha s been 
r e p o r t e d i n young a d u l t r a t p r o s t a t e by J u n g - T e s t a s eX a l . 
(1981) . 
P o n d e r a l and b i o c h e m i c a l changes obse rved i n i n t a c t imma-
t u r e r a t s s u g g e s t t h a t t h e ep id idyma l growth promoted by a n d r o -
gen i s p r i m a r i l y due t o c e l l p r o l i f e r a t i o n . Th i s i s t h e p e r i o d 
when t h e ep id idymal e p i t h e l i u m e^d i ib i t s h igh m i t o t i c a c t i v i t y 
and androgen t r e a t m e n t f u r t h e r i n c r e a s e s i t ( S e t t y a n d J e h a n , 
1977) • P resumably i t i s f o r t h i s r e a s o n t h a t t h e r i s e i n GPC 
a n d s i a l i c a c i d c o n t e n t of t l ie e p i d i d y m i s i s no t accompanied by 
an i n c r e a s e i n t h e i r c o n c e n t r a t i o n i n androgen t r e a t e d a n i m a l s . 
E s t r o g e n a t t h e dose l e v e l used a p p e a r s t o i n t e r f e r e w i t h t h e 
normal growth p r o c e s s of t h e e p i d i d y m i s i n t h e growing r a t s 
w h i l e a t t h e same dose l e v e l i t had no e f f e c t on t h e growth of 
v e n t r a l p r o s t a t e . This s u g g e s t i o n i s s u p p o r t e d by t h e o b s e r v a -
t i o n t h a t t h e e p i d i d y m i s of e s t r o g e n t r e a t e d a n i m a l s c o n t a i n e d 
p r o p o r t i o n a t e l y l e s s DUA, a s compared t o t h e c o n t r o l s „ However, 
t h e s e c r e t o r y f u n c t i o n of t h e e p i d i d y m i s a p p e a r s t o b e i n s e n s i -
t i v e t o e s t r o g e n t r e a t m e n t i n i n t a c t p r e p u b e r t a l r a t s a s i s 
r e v e a l e d by n e a r normal l e v e l s of G-PO and s i a l i c a c i d . When 
t h e i r c o n t e n t i s ca l cu la t ec^ on DNA b a s i s , i t becomes c l e a r t h a t 
t h e ep id idymal c e l l s of e s t r o g e n t r e a t e d r a t s a r e s t i l l a s a c t i v e 
i n t h e s y n t h e s i s of s e c r e t o r y p r o d u c t s a s normal c e l l s . I t i s 
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r e a s o n a b l e t o sugges t t h a t i n p r e p u b e r t a l r a t s an op t ima l r a t i o 
of e s t r o g e n to androgen i s e s s e n t i a l to o b t a i n a s t i m u l a t o r y 
r e s p o n s e i n t h e epid idymis a n d i f t h e dose of exogenous e s t r a -
d i o l a d m i n i s t e r e d to i n t a c t immature r a t s i s h y p e r p h y s i o l o g i c a l , 
i t w i l l i n t e r f e r e with t h e a c t i o n of endogenous androgen a t t h e 
t a r g e t o rgan l e v e l ( s e e T i n d a l l ^ a i - , 1981) . To v e r i f y i f 
t h i s s u g g e s t i o n i s v a l i d , a second s e r i e s of exper iments were 
c a r r i e d ou t i n p r e p u b e r t a l c a s t r a t e d a n i m a l s . The r e s u l t s of 
t h e s e exper iments c l e a r l y d e m o n s t r a t e d t h a t e s t r o g e n , i n p h y s i o -
l o g i c a l dose r ange ha s a d i r e c t s t i m u l a t o r y e f f e c t on t h e s e c r e -
t o r y f u n c t i o n of t h e e p i t h e l i u m . 
A p h y s i o l o g i c a l r o l e f o r e s t r o g e n i n p u b e r t a l and a d u l t 
male r a t s cannot be r u l e d out s i n c e e s t r a d i o l f o r m a t i o n c o n t i -
nues t h r o u g h a d u l t l i f e (van de r Molen e ^ a l 1981) and e p i d i -
dymis and v e n t r a l p r o s t a t e d e m o n s t r a t e a b i l i t y t o c o n c e n t r a t e 
and r e t a i n l a b e l l e d e s t r a d i o l (Chapter I I ) . I n a d u l t c a s t r a t e d 
r a t s e s t r o g e n f a i l e d to promote t h e growth of i n v o l u t e d e p i d i -
dymis and t h i s i s i n c o n t r a s t to t h e r e s u l t s observed i n p r e -
p u b e r t a l c a s t r a t e d an imal s „ The l o s s of weight of a d u l t 
c a s t r a t e d r a t ep id idymis i s mainly due t o s h r i n k a g e of c y t o -
p lasmic component as r e v e a l e d by e l e v a t e d DH\ c o n c e n t r a t i o n 
(Brooks , 1977) . Exogenously a d m i n i s t e r e d androgen r e s t o r e s t h e 
ep id idymal weight on ly p a r t i a l l y . S ince t h e d i f f e r e n t i a t e d 
e p i t h e l i u m of t h e epid idymis c o n s i s t s of a s t a b l e p o p u l a t i o n of 
c e l l s (Clermont and P l a n n e r y , 1970; Tushimaa a n d N i e m i , 1974), 
t h e ep id idymal growth i n androgen t r e a t e d c a s t r a t e d r a t s i s due 
143" 
t o r e s t o r a t i o n of cy top la smic component and e s t r o g e n pe r s e 
l a c k s t h i s a b i l i t y i n a d u l t r a t s . R e s u l t s r e p o r t e d p r e v i o u s l y 
f rom t h i s l9,lDoratory sugges t t h a t t h e epididymis of a d u l t c a s -
t r a t e d r a t r e s p o n d s to e s t r o g e n i c s t i m u l u s as r e v e a l e d by 
i n c r e a s e i n s i a l i c a c i d and GPC l e v e l s ( Jehan and S e t t y , 1977) . 
I t , t h e r e f o r e , appea r s t h a t ep id idymal e p i t h e l i u m of a d u l t 
c a s t r a t e d r a t i s as s e n s i t i v e to e s t r o g e n as t h a t of immature 
t 
r a t and t h i s may be i n d i c a t i v e of a d i r e c t r e c e p t o r - m e d i a t e d 
f u n c t i o n of e s t r o g e n i n t h e r e g u l a t i o n of epididymal f u n c t i o n . 
I t i s r e l e v a n t t o n o t e t h a t e s t r o g e n r e c e p t o r s a r e r e p o r t e d t o 
be p r e s e n t i n t h e epididymis of a d u l t an imal s (Danzo and "EHer, 
1979) . 
The p h y s i o l o g i c a l s i g n i f i c a n c e of e s t r o g e n r e c e p t o r s i n 
r a t v e n t r a l p r o s t a t e and o t h e r mammals has remained s p e c u l a t i v e 
and i s b e l i e v e d t o be i nvo lved i n med ia t i ng t h e a c t i o n , of 
e s t r o g e n i n t h e growth of f i b r o - m u s c u l a r t i s s u e ( J u n g - T e s t a s 
e t a l o , 1981? Dickson and C l a r k , 1981°, Neubauer ^ a ^ . , 1981; 
Bouton et_ aj^. , 1981) , I n r a t r e l a t i v e l y h igh l e v e l s of e s t r o g e n 
r e c e p t o r s e x i s t i n t h e s t r o m a l compartment and lower l e v e l s i n 
t h e e p i t h e l i u m ( J u n g - T e s t a s et a l , , 1981) , I n c o n t r a s t t o o t h e r 
s p e c i e s , t h e r a t v e n t r a l p r o s t a t e does no t c o n t a i n s i g n i f i c a n t 
amounts of s t roma and i s , t h e r e f o r e , r e l a t i v e l y l e s s s e n s i t i v e 
to e s t r o g e n ( s e e M a r i o t t i e t a l , , 1981) , N e v e r t h e l e s s , e s t r o g e n 
has Some growth promot ing e f f e c t on t h e v e n t r a l p r o s t a t e i n 
a d u l t c a s t r a t e d r a t and i t appea r s t o i n f l u e n c e b o t h s t roma and 
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e p i t h e l i u m ( C o r r a l e s ^ 1981) . I f e s t r o g e n i s a d m i n i s t e r e d 
with, androgen to p r o s t a t e c u l t u r e s i t p o t e n t i a t e s t h e p r o l i f e r a -
t i v e r e s p o n s e ( T i s e l l , 1971) . The impor t ance of s t r o m a l -
e p i t h e l i a l i n t e r a c t i o n s i n t h e r e g u l a t i o n of f u n c t i o n a l a c t i v i t y 
of a c c e s s o r y s ex o rgans i s now r e c e i v i n g t h e a t t e n t i o n of 
i n v e s t i g a t o r s (Cunha e t a l 1980) . 
kn i n t e r e s t i n g o b s e r v a t i o n of t h e p r e s e n t s tudy ( c a s t r a t e d 
p r e p u b e r t a l r a t s t u d y ) i s t h a t e s t r o g e n appear s t o have some 
s y n e r g i s t i c r o l e i n i n f l u e n c i n g t h e androgen a c t i o n on t h e 
s e c r e t o r y f u n c t i o n of t h e p r e p u b e r t a l r a t ep id idymis and growth 
of t h e p r o s t a t e . Some i n v e s t i g a t o r s ( M a r i o t t i £ t a ^ . , 1981) 
have r e p o r t e d t h a t no p o s i t i v e a n d r o g e n - e s t r o g e n i n t e r a c t i o n i s 
seen i n roden t a c c e s s o r y sex organs w h i l e o t h e r s have shown 
t h a t i n low doses e s t r o g e n enhances t h e a c t i o n of androgen^ 
low doses of e s t r o g e n p o t e n t i a t e s the a c t i o n of t e s t o s t e r o n e on 
t h e s e c r e t o r y a c t i v i t y ( f r u c t o s e c o n c e n t r a t i o n ) of mouse seminal 
v e s i c l e (Thomas and Knynch, r a t a c c e s s o r y sex o rgan 
weight (Saunders , 1958) and t h e l e v e l s of a c i d / a l k a l i n e phospha-
t a s e s and c i t r i c a c i d (Shimazaki et_ a l 1 9 6 9 ; Anderson and 
Muntzing, 1972; Grayhack and Kretchmar, 1963) . Though i t i s 
no t known i f t h e s e i n t e r a c t i o n s r e p r e s e n t t h e sum of androgen 
and e s t r o g e n a c t i o n on s e p a r a t e c e l l t y p e s ( e . g . e p i t h e l i u m and 
s t roma) or r e f l e c t an i n t e r a c t i o n w i t h i n a g iven c e l l t y p e 
w i t h i n t h e e p i t h e l i u m , i t i s p e r t i n e n t t o n o t e t h a t w i t h i n a 
g iven g l a n d u l a r e p i t h e l i a l c e l l of c a n i n e p r o s t a t e , e s t r o g e n -
s e n s i t i v e and a n d r o g e n - s e n s i t i v e s e c r e t o r y g r a n u l e s can c o e x i s t 
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(Leav 1 9 7 8 ) . I t i s ^ t h e r e ! o r e ^ t e m p t i n g t o s u g g e s t t h a t 
a s y n e r g i s t i c r e l a t i o n s h i p may e x i s t be tween e s t r o g e n and 
androgen t h a t i s secondary to t h e i r i n t e r a c t i o n wi th t h e r e s -
p e c t i v e r e c e p t o r s . The p r e c i s e n a t u r e of c o o p e r a t i v e a c t i o n i s 
no t c l e a r l y u n d e r s t o o d . 
I n c o n c l u s i o n , t h e d e m o n s t r a t i o n of p r e s e n c e of s p e c i f i c 
e s t r o g e n r e c e p t o r s i n t h e r a t ep id idymis i s no t a nove l f i n d i n g 
i n t h a t s p e c i f i c e s t r o g e n b i n d i n g p r o t e i n s have been d e m o n s t r a -
t e d i n t h e p r o s t a t e and semina l v e s i c l e s of gu inea p ig (Blume 
and Mawhinney, 1978), p r o s t a t e of dog (Younes ^ a l . , 1979) 
and of man ( B a s h i r e l a h i and Young, 1976) and ep id idymis of dog 
(Younes and P i e r r e p o i n t , 1981) and r a b b i t (Danzo e t a ^ . , 1975, 
1978; Danzo and E l l e r , 1979) • From t h e su rvey of t h e l i t e r a -
t u r e (Chapte r I , S e c t i o n B) and from t h e r e s u l t s of t h e p r e s e n t 
s tudy i t i s c l e a r t h a t t h e male a c c e s s o r y s ex organs a r e exposed 
t o e s t r o g e n and t h a t t h e y p o s s e s s t h e b iochemica l machinery to 
respond to e s t r o g e n i c s t i m u l i . The d u a l i t y of ep id idymal 
r e s p o n s e t o t h e sex hormones i s a p p a r e n t f rom t h e o b s e r v a t i o n 
t h a t e s t r o g e n s t i m u l a t e s t h e s e c r e t o r y a c t i v i t y of r e g r e s s e d 
ep id idymal e p i t h e l i u m which had undergone d i f f e r e n t i a t i o n 
b e f o r e c a s t r a t i o n . The a b i l i t y of t h e epididymal e p i t h e l i u m to 
r e s p o n d to e i t h e r sex hormones ( e s t r o g e n and androgen) s u g g e s t s 
t h a t t h e s e s t e r o i d s may be a c t i n g i n c o n c e r t a t p h y s i o l o g i c a l 
l e v e l s as r e g u l a t o r s of ep id idymal s e c r e t o r y f u n c t i o n . The 
q .ues t ion t h a t a r i s e s f rom such a c o n c l u s i o n i s w h e t h e r two 
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d i i f e r e n t s e x s t e r o i d s a r e n e c e s s a r y t o p e r f o r m t h e same 
f u n c t i o n . F u t u r e s t u d i e s shou ld , t h e r e f o r e , h e d i r e c t e d toward 
I d e n t i f y i n g e s t r o g e n - s p e c i f i c 'bioohemical r e s p o n s e s i n t h e 
epididymis a n d t h e s p e c i f i c c e l l s t y p e s r e s p o n s i b l e . I n f o r m a -
t i o n on t h e p o s s i b l e d i r e c t a c t i o n of e s t r o g e n on t h e p r i m a t e 
ep id idymis v d l l "be of p a r t i c u l a r i n t e r e s t . 
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SUMMARY 
1. A. r e c e p t o r p r o t e i n t h a t s e l e c t i v e l y Tainds e s t rogens has been 
demons t ra ted i n t he c y t o s o l of t h e ep id idymis and v e n t r a l 
p r o s t a t e of p r e p u b e r t a l (21 day o ld ) r a t s . 
2 . D i h y d r o t e s t o s t e r o n e and c y p r o t e r o n e a c e t a t e did no t compete 
wi th e s t r a d i o l - 1 7/5 f o r t h e e s t r o g e n r e c e p t o r s , "but 
e s t r a d i o l and d i e t h y l s t i l b e s t r o l were e f f e c t i v e c o m p e t i t o r s , 
3 . S c a t c h a r d p l o t a n a l y s e s were l i n e a r , s u g g e s t i n g a s i n g l e 
c l a s s of h igh a f f i n i t y "binding s i t e s f o r e s t r a d i o l w i t h a 
1 i 
Kd of 5o45 X 10" m o l / l and a c o n c e n t r a t i o n of b i n d i n g 
s i t e s of 20 fmole per mg c y t o s o l p r o t e i n i n t h e e p i d i d y m i s . 
I n t h e c y t o s o l of t he v e n t r a l p r o s t a t e t h e c o n c e n t r a t i o n of 
t he r e c e p t o r was I0o20 f m o l e per mg p r o t e i n wi th a Kd of 
5 .43 X 10""''' m o l / l . 
4o I n i n t a c t p r e p u b e r t a l r a t s a seven-day t r e a t m e n t (28-day o l d 
a t au topsy ) with e s t r a d i o l ( l « 0 ^ g ) caused a s l i g h t r e d u c -
t i o n i n t h e w e i ^ t of t h e ep id idymis bu t t h e c o n c e n t r a t i o n 
of GPG and s i a l i c a c i d remained u n a l t e r e d . 
5 . I n p r e p u b e r t a l r a t s c a s t r a t e d f o r 7 days , t r e a t m e n t w i th 
e s t r a d i o l (l.OyUg) f o r 7 days ( 3 5 - d a y - o l d a t au topsy) 
r e s u l t e d i n a marked i n c r e a s e i n t h e weight and c o n t e n t of 
GPC and s i a l i c ac id i n t h e e p i d i d y m i s ; e s t r a d i o l and d i -
h y d r o t e s t o s t e r o n e were e q u i p o t e n t i n c a u s i n g an i n c r e a s e i n 
s i a l i c a c i d c o n c e n t r a t i o n . 
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6, E s t r a d i o l a p p e a r s t o have some s y n e r g i s t i c r o l e i n 
i n f l u e n c i n g t h e androgen a c t i o n on t h e s e c r e t o r y f u n c t i o n 
of t h e p r e p u b e r t a l r a t ep id idymis (and growth of t h e 
p r o s t a t e ) . 
7 . I t i s concluded t h a t a s y n e r g i s t i c r e l a t i o n s h i p may e x i s t 
between e s t r o g e n and androgen t h a t i s s e c o n d a f y t o t h e i r 
i n t e r a c t i o n v d t h t h e i r r e s p s c t i v e r e c e p t o r s i n t h e 
a c c e s s o r y g e n i t a l o rgans of t h e m a l e . The p r e c i s e mecha-
nism of c o o p e r a t i v e a c t i o n i s not known. 
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INTRODUCTION 
I n t h e p r e v i o u s c h a p t e r e v i d e n c e was p r e s e n t e d t o 
d e m o n s t r a t e t h e p r e s e n c e of a r e c e p t o r p r o t e i n t h a t s e l e c t i v e l y 
t i n d s e s t r o g e n i n t h e c y t o s o l of t h e e p i d i d y m i s and v e n t r a l 
p r o s t a t e o f p r e p u b e r t a l r a t s . The s t u d i e s a l s o r e v e a l e d t h a t 
e s t r o g e n , i n p h y s i o l o g i c a l dose r a n g e ha s a d i r e c t s t i m u l a t o r y 
e f f e c t on t h e s e c r e t o r y f u n c t i o n of t h e ep id idymis . These 
f i n d i n g s s u g g e s t t h a t t h e e p i d i d y m a l r e s p o n s e to e s t r o g e n i s a 
d i r e c t r e c e p t o r - m e d i a t e d e v e n t . 
The i d e a t h a t e s t r o g e n s may b e c o n t r i b u t o r s t o t h e 
hormonal r e g u l a t i o n of p r o s t a t i c f u n c t i o n h a s been c o n s i d e r e d 
f o r many y e a r s and most r e s e a r c h e r s , s t u d y i n g a v a r i e t y of 
s p e c i e s , have c o n c l u d e d t h a t e s t r o g e n s a r e c a p a b l e of p r o d u c i n g 
two d i r e c t e f f e c t s i n t h e a c c e s s o r y s e x o r g a n s , squamous 
m e t a p l a s i a of t h e e p i t h e l i u m and growth o:f t h e f i b r o m u s c u l a r 
t i s s u e (Emmens and P a r k e s , 1947? P r i c e and V/iHiams-Ashman, 
1961) . R e g r e s s i o n of t h e p r o s t a t e f o l l o w i n g e s t r o g e n a d m i n i s -
t r a t i o n has g e n e r a l l y been assumed t o be media ted i n d i r e c t l y 
v i a h y p o t h a l a m i c - p i t u i t a r y g o n a d a l ^.xis ( S c o t t e ^ a l , . , 1937) , 
though Some d i r e c t e f f e c t s of e s t r o g e n on t h e p r o s t a t e have 
been r e p o r t e d (Sandberg and Gaunt , 1976) . Because t r e a t m e n t 
w i t h e s t r o g e n s i s as e f f e c t i v e as c a s t r a t i o n i n t h e t h e r a p y of 
p r o s t a t i c c a n c e r (Chisholm and O'Donoghue, 1975) , much e f f o r t 
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has Toeen made t o i d e n t i f y and qu ran t i t a t e an e s t r o g e n r e c e p t o r 
i n t h e human p r o s t a t e . 
The r e s u l t s ob t a ined hy d i f f e r e n t i n v e s t i g a t o r s on 
e s t r o g e n r e c e p t o r l e v e l i n t h e human p r o s t a t e have been c o n -
f l i c t i n g (Wagner e t a l . , 1975 ; Hawkins e t a l . , 1975 ; 
B a s h i r e l a h i e t a l . , 1976; Menon £ t a l . , 1977; deVoogt e t f ^ . , 
1978; S h a i n a l . , 1978; Bdman ^ .al'» 1979; Raynaud e t a l . , 
1980) and a r e presumably due t o me thodo log ica l d i f f e r e n c e s 
f o l l o w e d by d i f f e r e n t i n v e s t i g a t o r s . The major o b s t a c l e i n 
most of t h e s e a s s a y s has been t i s s u e c o n t a m i n a t i o n w i t h plasma 
s e x s t e r o i d b i n d i n g p r o t e i n and some i n v e s t i g a t o r s have overcome 
t h i s problem by us ing a s y n t h e t i c e s t r o g e n , R-2858 ( m o x e s t r o l , 
11/5 -methoxy-17o( -e thynyl -1 ,3 ,5 ( 1 0 ) - o s t r a t r i e n e 3 ,17 /^ - d i o l ) 
which shows no a f f i n i t y to p lasma s e x s t e r o i d b i n d i n g p r o t e i n 
(Raynaud e;^ a l . , 1977, 1980) . The a s s a y system us ing moxes t ro l 
was c a r e f u l l y c h a r a c t e r i s e d by Raynaud e t .gl. ( 1977, 1980) and 
has been used to measure e s t r o g e n r e c e p t o r i n s ex a c c e s s o r y 
t i s s u e s of human male (Murphy ejt a l . , 1980) . 
A.t p r e s e n t l i t t l e i s known abou t t h e p r e s e n c e and 
p h y s i o l o g i c a l s i g n i f i c a n c e of e s t r o g e n r e c e p t o r s i n t h e male 
a c c e s s o r y s e x organs of non-human p r i m a t e s . R e c e n t l y , S u f r i n 
e t . al^. ( 1975) have r e p o r t e d t h e e x i s t e n c e of a b i n d i n g p r o t e i n 
f o r e s t r a d i o l - 1 7 / ^ i n t he baboon cauda l p r o s t a t e . I n t he 
p r e s e n t p r e l i m i n a r y s t u d y an a t t e m p t has been made to demons-
t r a t e t h e p r e s e n c e of an e s t r o g e n b i n d i n g p r o t e i n i n c y t o s o l 
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prepared f rom epid idymis and cauda l l o b e of t he p r o s t a t e of 
immature r h e s u s monkey u s i n g m o x e s t r o l . F u r t h e r , t h e pondera l 
and s e c r e t o r y r e s p o n s e of t h e ep id idymis t o exogenous e s t r o g e n 
was i n v e s t i g a t e d i n c a s t r a t e d immature monkey. 
MATERIALS AND METHODS 
This s e c t i o n i s d i v i d e d i n t o two p a r t s . 
PART I s STUDIES ON ESTROGEN BINDING PROTEIN 
Animals 
Immature male r h e s u s monkeys (3 kg, 12-15 months o l d ) of 
t he I n s t i t u t e p r i m a t e co lony were used i n t h e p r e s e n t s t u d y . 
Chemicals 
( % ) R-2858 ( m o x e s t r o l , ( 11/^-methoxy-17-o( e t h y n y l -
1 ,3 ,5 ( 10) ~ e s t r a t r i e n e _ 3 , 1 7 / ^ - d i o l ) ( F i g . I ) ( s p . a c t . 87 " 
Ci/mmol) was o b t a i n e d f rom New England N u c l e a r C o r p o r a t i o n , 
U.S .A. a long wi th a sample of non r a d i o a c t i v e R-2858. T r i s -
h u f f e r , t o l u e n e , d ioxane , g l y c e r o l and methanol were of a n a -
l y t i c a l g r a d e . D i t h i o t h r e i t o l was f rom Sigma Chemica l s , U.S.A. 
and Naph tha lene was of s c i n t i l l a t i o n g r a d e ( IDPI , I n d i a ) . 
2,5 d i p h e n y l oxazo l e (PPO) and ( p - h i s ) 2 - ( 5 p h e n y l - o x a z o l e ) 
benzene (POPOP) were o b t a i n e d f rom New England Nuc lea r C o r p o r a -
t i o n , U . S . A . ; N o r i t A ( a c t i v a t e d c h a r c o a l ) , Dext ran (M.V/.70,000) 
and bov ine serum albumin ( f r a c t i o n Y) were s u p p l i e d by Sigma 








Radiochemical p u r i t y 
The p u r i t y of t h e r a d i o a c t i v e s t e r o i d was checked "by 
t h i n l a y e r chromatography (TIC) on s i l i c a g e l G p l a t e s us ing 
b e n z e n e ; e t h y l a c e t a t e (7°3) v / v as t h e s o l v e n t sy s t em. 
S t o r a g e of r a d i o a c t i v e m a t e r i a l 
(^H) R-2858 was s t o r e d i n t o l u e n e methanol (9«°1) a t 2 to 
4°C. B e f o r e use t h e s o l v e n t was evapora ted under a s t r eam of 
n i t r o g e n , r e p l a c e d by a p p r o p r i a t e amount of a b s o l u t e a l c o h o l 
and d i l u t e d w i t h a p p r o p r i a t e b u f f e r s . The s t o c k s o l u t i o n was 
s t o r e d i n a r e f r i g e r a t o r and used w i t h i n a w e e k ' s t i m e . 
P r e p a r a t i o n of Reagents 
TED b u f f e r (pH 7 . 4 ) was p r epa red by d i s s o l v i n g 10 mM 
T r i s , 1.5 ml^  ELTA., 1 mM d i t h i o t h r e i t o l and 10^ g l y c e r o l i n 
1000 ml of double d i s t i l l e d w a t e r . I t s pH was a d j u s t e d to 7 . 4 , 
s t o r e d i n t h e r e f r i g e r a t o r and was used w i t h i n a week. 
P r e p a r a t i o n of Dextran c o a t e d c h a r c o a l (DCC) 
Dext ran 0.25^0 and N o r i t A 2.55^ were suspended i n TED 
b u f f e r of pH 7.4 and t h e mix tu r e was a g i t a t e d f o r some t i m e . 
The DCC s l u r r y t h u s o b t a i n e d was s t o r e d i n r e f r i g e r a t e d c o n d i -
t i o n and used w i t h i n a week. 
P r e p a r a t i o n of s c i e n t i l l a t i o n f l u i d 
P r e p a r a t i o n of s c i n t i l l a t i o n f l u i d i s g i v e n i n Chap te r I I I 
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i s s a y Procedure 
The monkeys were k i l l e d by a d m i n i s t e r i n g a l e t h a l dose of 
Nembutal (^bhot l a b o r a t o r i e s , I n d i a ) . To t a l ep id idymides and 
c a u d a l lobe of p r o s t a t e were removed f r e e of c o n n e c t i v e t i s s u e 
and were then weighed a c c u r a t e l y on a t o r s i o n b a l a n c e . The 
pooled t i s s u e s of 2 a n i m a l s (4 ep id idymides weighing i n t h e 
r a n g e of 1.2 to 1.5 gm and 2 p r o s t a t e s weighing 700 t o 800 mg) 
were washed t h r i c e w i th TED b u f f e r (pH 7 . 4 ) , minced a n d 
homogenized i n 10 ml of the same b u f f e r u s ing U l t r a - T u r r a x wi th 
i n t e r m i t t e n t c o o l i n g , The homogenates were c e n t r i f u g e d a t 
105,000 X g f o r 60 min and the s u p e r n a t a n t t hus o b t a i n e d was 
used as t h e c y t o s o l f r a c t i o n . The expe r imen t s were c a r r i e d ou t 
w i t h t h r e e pools of t i s s u e s o b t a i n e d f rom 6 a n i m a l s . 
S a t u r a t i o n a n a l y s i s 
I n c u b a t i o n mix tu re c o n s i s t e d of 200yUl of t h e c y t o s o l 
a long w i t h t h e i n c r e a s i n g c o n c e n t r a t i o n of R-2858 i n 50yul of 
TED b u f f e r ( s e r i e s A) . I n a p a r a l l e l i n c u b a t i o n , i n a d d i t i o n 
to (^H) R-2858 a hundred f o l d excess of u n l a b e l l e d R-2858 was 
added to de t e rmine t h e non s p e c i f i c b i n d i n g ( s e r i e s B ) . 
Mixture was vor t exed and i n c u b a t e d a t 0-4°C f o r 20 h r . A f t e r 
i n c u b a t i o n , 0 . 1 ml of DOC was added, b r i e f l y v o r t e x e d and 
f u r t h e r i n c u b a t e d f o r 10 m i n u t e s . I t was c e n t r i f u g e d a t 800 g 
f o r 10 minutes and t h e s u p e r n a t a n t o b t a i n e d a f t e r c e n t r i f u g a -
t i o n was decanted d i r e c t l y i n t o LSC v i a l s c o n t a i n i n g 10 ml of 
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s c i n t i l l a t i o n f l u i d . The d i f f e r e n c e between (4-B) gave t h e 
e s t i m a t e of t h e s p e c i f i c b i n d i n g , 
S c a t c h a r d Ana lys i s 
The d a t a o b t a i n e d f rom t h e above exper iment was a l s o 
a n a l y s e d by t h e method of S c a t c h a r d (1949) to de te rmine t h e 
b i n d i n g c o n s t a n t . 
D e t e r m i n a t i o n of p r o t e i n 
The p r o t e i n c o n c e n t r a t i o n i n t h e c y t o s o l samples was 
de termined by t h e method of Lowry e ^ a ^ . ( 1 9 5 1 ) . 
PART U S STUDIES OK ESTROGEN INDUCED RESPONSE 
E i g h t e e n immature r h e s u s monkeys ( 4 . 0 - 4 . 5 kg , 30-36 months 
o l d ) of t h e I n s t i t u t e ' s p r ima te co lony were used i n t h e p r e s e n t 
s t u d y . B i l a t e r a l c a s t r a t i o n was achieved under a s e p t i c c o n d i -
t i o n s by t h e s c r o t a l r o u t e ; Nembutol was used as t h e a n a e s t h e t i c . 
T e s t e s of a l l t h e a n i m a l s were examined h i s t o l o g i c a l l y and 
t h e y p r e s e n t e d immature s t a t e . The animals were s u b j e c t e d to 
p o s t - o p e r a t i v e a n t i b i o t i c t h e r a p y f o r a p e r i o d of 5 days and 
were main ta ined under u n i f o r m husbandry c o n d i t i o n s . T h i r t y 
days a f t e r t h e su rge ry the an ima l s were d i s t r i b u t e d i n t o 4 
g r o u p s . Monkeys of group I s e r v e d as c o n t r o l s ; an imal s of 
group I I and I I I were i n j e c t e d w i t h e s t r a d i o l d i p r o p i o n a t e 
(50yUg/animal and lOyUg/animal r e s p e c t i v e l y ) , Animals of 
g roup IV r e c e i v e d t e s t o s t e r o n e p r o p i o n a t e (2 mg /an ima l ) . The 
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s t e r o i d s were d i s s o l v e d i n s t e r i l e o l i v e o i l eoid a d m i n i s t e r e d 
th rough i n t r a m u s c u l a r r o u t e . The animals of c o n t r o l group were I 
i n j e c t e d with v e h i c l e a l o n e (1 ml s t e r i l e o l i v e o i l ) . Monkeys 
of a l l t h e groups ( e x c e p t i n g t h o s e of group I I ) were t r e a t e d 
d a i l y f o r 30 days and were s a c r i f i c e d 24 h r a f t e r l a s t i n j e c -
t i o n , I n an imal s t r e a t e d w i t h 50yUg dose of e s t r o g e n ( g r o u p 
1 1 ) , t h e r e was e x t e n s i v e edema and s w e l l i n g of t h e c i r cum a n a l 
r e g i o n , sc ro tum and p e n i s . The t r e a t m e n t i n t h i s g roup was 
t e r m i n a t e d a f t e r 12 days and t h e an imals were s a c r i f i c e d a day 
l a t e r . 
At t h e t ime of a u t o p s y t h e a c c e s s o r y g e n i t a l o rgans 
( e p i d i d y m i s , seminal v e s i c l e s and c a u d a l l o h e of p r o s t a t e ) were 
c a r e f u l l y d i s s e c t e d and weighed a c c u r a t e l y on a t o r s i o n b a l a n c e , 
The ep id idymis was d iv ided i n t o p rox imal and d i s t a l segments , 
t h e fo rmer compr i s ing of c a p u t and co rpus p o r t i o n s and t h e 
l a t t e r t h e cauda p o r t i o n . The d i v i s i o n was made on t h e b a s i s 
of macroscopic a p p e a r a n c e . Epid idymal t i s s u e samples were 
homogenized us ing U l t r a - T u r r a x and were used f o r d e t e r m i n a t i o n 
of p r o t e i n and s i a l i c a c i d by the methods of Lowry e t a l . 
(1951) and Aminoff (1961) r e s p e c t i v e l y . P r o c e d u r a l d e t a i l s a r e 
g iven i n c h a p t e r I I I , The d a t a were a n a l y s e d by s t u d e n t ' s ' t ' 
t e s t , 
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RESULTS 
PART I ; ESTROGEl^ T BINDING PROTEIN (ESTROGEN RECEPTOR) 
( a ) S a t u r a t i o n Analys is 
The r e s u l t s of t he s a t u r a t i o n a n a l y s i s of ep id i aymis and 
p r o s t a t e r e v e a l t h a t w i th i n c r e a s i n g c o n c e n t r a t i o n of t h e 
r a d i o a c t i v e R-2858, s p e c i f i c b i n d i n g i n c r e a s e s and a f t e r 
r e a c h i n g maximum "binding i t p l a t e a u s o f f showing t h e l i m i t e d 
b i n d i n g c a p a c i t y of t h e r e c e p t o r s . On the o t h e r hand, non 
s p e c i f i c b i n d i n g i n c r e a s e s wi th i n c r e a s i n g c o n c e n t r a t i o n of t h e 
s t e r o i d which i n d i c a t e s t h e u n s a t u r a b i l i t y and u n l i m i t e d b i n d i n g 
c a p a c i t y ( P i g s , 2 and 3). 
' ( b ) S c a t c h a r d Analys i s 
The r e s u l t s of t h e s c a t c h a r d a n a l y s i s r e v e a l t h e p r e s e n c e 
of s a t u r a b l e e s t r o g e n b i n d i n g p r o t e i n i n the ep id idymis and 
p r o s t a t e of immature r h e s u s monkey„ The d i s s o c i a t i o n c o n s t a n t 
was 5 .88 X 10"''*^ m o l / l f o r ep id idymis and 5 .42 x 10"''^ m o l / l 
f o r p r o s t a t e . The mean number of b i n d i n g s i t e s were 17.0 + 4 . 4 
fmol /mg p r o t e i n f o r ep id idymis and 19 .7 + 3 . 6 fmol/mg p r o t e i n 
f o r p r o s t a t e ( P i g s . 4 and 5 ) . 
(c ) P r o t e i n c o n c e n t r a t i o n i n c y t o s o l 
The p r o t e i n c o n c e n t r a t i o n was 2.5 t o 3 . 5 mg/ml c y t o S o l 
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PAST I I s ESTROGEN IITDUCED RESPONSE 
There v/as a s i g n i f i c a n t i n c r e a s e i n t h e we igh t of a l l t h e 
a c c e s s o r y s e x organs f o l l o w i n g androgen and e s t r o g e n t r e a t m e n t 
and , i n g e n e r a l , t h e r e s p o n s e v\/as r e l a t i v e l y much h i g h e r i n 
androgen t r e a t e d an ima l s (Tab le I ) . Maximum weight r i s e was 
e v i d e n t i n t he seminal v e s i c l e s and p r o s t a t e . The t i s s u e growth 
was accompanied by a s i g n i f i c a n t i n c r e a s e i n c o n c e n t r a t i o n 
(mg/g) and c o n t e n t (mg/organ) of p r o t e i n i n t h e ep id idymis 
(Tab le I I ) . Of t h e two segments of t h e ep id idymis , d i s t a l p a r t 
showed r e l a t i v e l y h i g h e r c o n c e n t r a t i o n of p r o t e i n . E s t r o g e n 
t r e a t m e n t , a t bo th t h e dose l e v e l s caused a s i g n i f i c a n t i n c r e a s e 
i n t h e c o n c e n t r a t i o n of s i a l i c a c i d i n t h e d i s t a l e p i d i d y m i s . 
Androgen t r e a t m e n t , on t h e o t h e r hand , induced a s i g n i f i c a n t 
r i s e i n s i a l i c a c i d l e v e l i n "both t h e segments of t h e ep id idymis 
(Tab le I I I ) , Expres sed a s t o t a l p r o t e i n o r s i a l i c a c i d / o r g a n , 
t h e r e was a marked i n c r e a s e i n t h e c o n t e n t of t h e s e two c o n s t i -
t u e n t s under t h e i n f l u e n c e of bo th e s t r o g e n and and rogen ; 
androgen , however, was r e l a t i v e l y more p o t e n t i n t h i s r e g a r d . 
To o b t a i n con t en t of s i a l i c a c i d and p r o t e i n per o rgan , t h e 
mean v a l u e of c o n c e n t r a t i o n of t h e s e c o n s t i t u e n t s i n t h e 
p rox imal and d i s t a l ep id idymides was c a l c u l a t e d and was 
m u l t i p l i e d by the t o t a l o rgan w e i g h t . 
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Having demons t ra ted t h a t the ep id idymis and v e n t r a l 
p r o s t a t e of immature r a t s c o n t a i n cy top la smic e s t r a d i o l "binding 
p r o t e i n s a t i s f y i n g t h e c r i t e r i a of e s t r o g e n r e c e p t o r s , we 
c o n s i d e r e d i t wor thwhi le t o examine i f a s i m i l a r p r o t e i n i s 
p r e s e n t i n t h e ep id idymis and p r o s t a t e of immature r h e s u s 
monkey. I n r h e s u s monkey, s e c r e t i o n of e s t r o g e n f rom t h e 
t e s t i s appea r s t o be low and p e r i p h e r a l a r o m a t i z a t i o n seems t o 
c o n t r i b u t e s i g n i f i c a n t l y t o c i r c u l a t i n g l e v e l s (Franz and 
Longscope, 1979)- C i r c u l a t i n g l e v e l s of e s t r a d i o l i n t h i s 
s p e c i e s a r e r e p o r t e d to be h i g h e r than t h o s e found i n men and 
baboons (Aso e ^ a j^ . , 1976) . S i g n i f i c a n t amounts of e s t r a d i o l 
a r e a l so p r e s e n t i n monkey r e t e t e s t i s f l u i d (Waites and E i n e r -
J e n s e n , 1974 ) . 
I n the p r e s e n t p r e l i m i n a r y s t udy we have been a b l e t o 
i d e n t i f y a s i n g l e c l a s s of h igh a f f i n i t y , l o w - c a p a c i t y e s t r o g e n 
b i n d i n g p r o t e i n which i s presumably e s t r o g e n r e c e p t o r . I t s 
c o n c e n t r a t i o n i n t h e ep id idymal c y t o s o l i s 17.0 + 4 . 0 fmol / mg 
p r o t e i n and i n t h e c y t o s o l f rom p r o s t a t e i t s c o n c e n t r a t i o n i s 
19.7 + 3 . 6 fmol/mg p r o t e i n , A s i m i l a r v a l u e has been r e p o r t e d 
i n the c y t o s o l of human ep id idymis by Murphy e t^ a l . ( 1 9 8 0 ) , 
Though s t e r o i d s p e c i f i c i t y was n o t de te rmined i n t h e p r e s e n t 
s t u d y , use of t h e s y n t h e t i c e s t r o g e n , moxes t ro l i n our ' r e c e p t o r ' 
a s s a y ha s enhanced t h e s p e c i f i c i t y of t h e t e c h n i q u e . P u b l i s h e d 
r e s u l t s have c l e a r l y i n d i c a t e d t h a t m o x e s t r o l , which i s a 
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po ten t e s t r o g e n ( a p p r o x i m a t e l y 5-10 t imes as po t en t as e s t r a d i o l 
i n mouse u t e r i n e weight a s s a y ) has a f f i n i t y on ly f o r e s t r o g e n 
r e c e p t o r (coraparahle to t h a t of e s t r a d i o l ) and i s n o t bound "by 
s e x - s t e r o i d "binding p r o t e i n (Ojasoo and Raynaud, 1978) and i s 
c o n s i d e r e d an i d e a l l i g a n d i n e s t r o g e n r e c e p t o r s t u d i e s . 
E s t r a d i o l , R-2858 and d i e t h y l s t i l b e s t r o l a r e r e p o r t e d to be 
e q u a l l y e f f e c t i v e i n competing f o r t h e s p e c i f i c b i n d i n g of 
(^H) R-2858 o r (^H) e s t r a d i o l by t h e e s t r o g e n r e c e p t o r wh i l e 
d i h y d r o t e s t o s t e r o n e and p r o g e s t e r o n e a r e i n e f f e c t i v e c o m p e t i t o r s 
(Murphy e t a l , , 1980) . I t i s , t h e r e f o r e , r e a s o n a b l e to assume 
t h a t R-2858 b i n d i n g p r o t e i n demons t ra ted i n t h e p r e s e n t s t u d y 
i n ep id idymis and p r o s t a t e i s e s t r o g e n r e c e p t o r . 
To examine i f e s t r o g e n h a s a r o l e i n i n f l u e n c i n g t h e 
growth of s e x a c c e s s o r i e s and s e c r e t o r y f u n c t i o n of t h e e p i d i -
dymis , a second s t u d y was c a r r i e d ou t i n immature c a s t r a t e d 
monkey. E s t r o g e n t r e a t m e n t induced a s i g n i f i c a n t i n c r e a s e i n 
t h e we igh t of a l l t h e t h r e e a c c e s s o r y sex organs examined v i z . , 
s emina l v e s i c l e s , p r o s t a t e and e p i d i d y m i s . The i n c r e a s e i n t h e 
c o n c e n t r a t i o n of t o t a l p r o t e i n i n t h e epididymis f o l l o w i n g 
e s t r o g e n t r e a t m e n t i n d i c a t e d t h a t t h e weight r i s e r e f l e c t e d a 
t r u e t i s s u e g r o w t h . 
D e t e r m i n a t i o n of s i a l i c a c i d l e v e l i n t he ep id idymis i s 
o f t e n used as an i n d e x of ep id idyraa l s e c r e t o r y f u n c t i o n 
( rev iewed by S e t t y , 1979) and i n lower mammals l i k e r a t , i t i s 
an androgen s e n s i t i v e p a r a m e t e r . I n our s t u d i e s i n r a t 
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( C h a p t e r I I I ) we have no t ed t h a t e s t r o g e n a l s o causes an 
i n c r e a s e i n t h e epid idymal s i a l i c a c i d l e v e l . E s t r o g e n t r e a t -
ment i n monkey caused an i n c r e a s e i n t h e s i a l i c a c i d c o n t e n t 
i n t h e ep id idymis and on ly t h e d i s t a l ep id idymis showed an 
i n c r e a s e i n i t s c o n c e n t r a t i o n . Danzo and E l l e r (1979) have 
r e p o r t e d t h a t i n t h e r a b b i t ep id idymis e s t r o g e n r e c e p t o r 
c o n c e n t r a t i o n i s maximum i n t h e cauda p o r t i o n and t h i s may be 
of p h y s i o l o g i c a l s i g n i f i c a n c e . I t i s i n t e r e s t i n g to n o t e 
t h a t i n a d u l t r h e s u s monkey, c a s t r a t i o n and androgen r ep lacemen t 
t h e r a p y a r e r e p o r t e d not to i n f l u e n c e t h e s i a l i c a c i d l e v e l i n 
the. ep id idymis (Bose and Kar, 19^8) wh i l e i n t h e immature 
c a s t r a t e d an imal s androgen ha s a s t i m u l a t o r y i n f l u e n c e on 
ep id idymal s i a l i c a c i d l e v e l ( p r e s e n t s t u d y ) . I t i s p o s s i b l e . 
t h a t i n immature and i n a d u l t monkeys, t h e r e may be a s y n g e r -
g i s t i c r e l a t i o n s h i p between e s t r o g e n and androgen i n r e g u l a t i n g 
ep id idymal s i a l i c a c i d l e v e l . 
One of t he problems t h a t t h e i n v e s t i g a t o r working i n 
t h i s a r e a e n c o u n t e r s i s t h e l a c k of a e s t r o g e n s p e c i f i c b i o -
chemica l marker i n t h e a c c e s s o r y s ex organs of t h e ma les . I f 
one a c c e p t s t h a t s i a l i c a c i d l e v e l i s a r e a s o n a b l y good end 
p o i n t i n d e t e r m i n i n g the ep id idymal r e s p o n s e to e s t r o g e n , i t 
may b e c o n s i d e r e d t h a t t h i s r e s p o n s e i s mediated v i a t h e 
e s t r o p h i l i c mo lecu le . 4t p r e s e n t i t i s d i f f i c u l t t o p e r c e i v e 
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a c c u r a t e l y t h e i n t r a c e l l u l a r s i g n i f i c a n c e of e s t r o g e n b i n d i n g 
molecu les i n androgen dependent o r g a n s . With con t inued 
a n a l y s i s of t h e e s t r o g e n i c and androgen ic e f f e c t i n male s e x 
a c c e s s o r y o r g a n s , and mechanisms of e s t r o g e n and androgen 
a c t i o n i n t h e s e o r g a n s , t h e p h y s i o l o g i c a l r o l e of t h e two s e x 
s t e r o i d s i n t h e s e o rgans v a i l be more c l e a r l y d e f i n e d . The 
p r e s e n t s t u d y i s a f i r s t s t e p i n t h a t d i r e c t i o n . 
SUMMARY 
in e s t r o g e n b i n d i n g p r o t e i n ha s been demons t ra ted i n t h e 
c y t o s o l of t h e ep id idymis and cauda l p r o s t a t e of immature 
r h e s u s monkey. S c a t c h a r d p l o t a n a l y s e s were l i n e a r , s u g g e s t i n g 
a s i n g l e c l a s s of h i g h a f f i n i t y b i n d i n g s i t e s f o r t h e s y n t h e t i c 
e s t r o g e n , R-2858 wi th a Kd of 5 .88 x 10"''® m o l / l and a c o n c e n -
t r a t i o n of b i n d i n g s i t e s of 17-0 + 4 =4 f m o l / m g c y t o s o l p r o t e i n 
i n t h e e p i d i d y m i s . I n t h e p r o s t a t e , t h e c o n c e n t r a t i o n 
of b i n d i n g s i t e s was 19.7 + 3 . 6 fmol/mg c y t o s o l p r o t e i n w i t h a 
Kd of 5 . 4 2 X 10-''® m o l / l . 
I n immature c a s t r a t e d monkeys, a d m i n i s t r a t i o n of 
e s t r a d i o l d i p r o p i o n a t e caused a s i g n i f i c a n t i n c r e a s e i n t h e 
w e i ^ t , t o t a l p r o t e i n and s i a l i c a c i d c o n t e n t of t h e ep id idymis . 
Th i s b i o l o g i c a l a c t i o n of e s t r o g e n on t h e ep id idymis i s 
presumably media ted v i a e s t r o g e n r e c e p t o r . 
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GENERAL SUMMARY AND REFLECTIONS 
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When one i s working w i t h e s t r o g e n r e c e p t o r sys tem i n t h e 
male a c c e s s o r y g e n i t a l o r g a n s , one encoun te r s p r a c t i c a l d i f f i -
c u l t i e s i n choos ing an expe r imen ta l d e s i g n and t h i s i s p e c u l i a r 
wi th male g e n i t a l o r g a n s . The c u r r e n t dogma i s t h a t t h e 
s t r u c t u r a l and f u n c t i o n a l i n t e g r i t y of t h e male a c c e s s o r i e s i s 
androgen dependent» I f e s t r o g e n s do i n f l u e n c e t h e f u n c t i o n i n g 
of male a c c e s s o r i e s th rough an independen t e s t r o g e n r e c e p t o r 
system (a s p r o g e s t e r o n e does i n t h e e s t r o g e n primed u t e r u s ) , 
one ha s to t a k e i n t o c o n s i d e r a t i o n t h e p o s s i b i l i t y t h a t 
e s t r o g e n r e c e p t o r system may a l s o be dependent on androgen 
a c t i o n ( a s p r o g e s t e r o n e r e c e p t o r system i s dependent on 
e s t r o g e n a c t i o n i n t h e u t e r u s ) . I t f o l l o w s then t h a t i f 
androgens i n f l u e n c e t h e e s t r o g e n r e c e p t o r l e v e l i n t h e male 
g e n i t a l o r g a n s , t h e e s t r o g e n a c t i o n i n t h e f u n c t i o n i n g of male 
a c c e s s o r i e s may no t be autonomous to e s t r o g e n . I n an a d u l t 
male an ima l , e s t r o g e n s and androgens a r e p r e s e n t s i m u l t a n e o u s l y 
and a r e t h e r e f o r e a v a i l a b l e to t h e t a r g e t o rgans bu t t h e 
n a t u r e of t h e i r i n t e r a c t i o n i n t h e t a r g e t t i s s u e s i s no t 
known» 
For t h i s r e a s o n , expe r imen t s c a r r i e d out i n a d u l t 
c a s t r a t e an ima l s i n t h e absence of exogenous androgen a n d / o r 
e s t r o g e n may not r e f l e c t s t r i c t l y t h e p h y s i o l o g i c a l s i t u a t i o n . 
S i n c e t h e p r e c i s e r o l e of e s t r o g e n i n t h e male i s no t c l e a r l y 
u n d e r s t o o d , t h e s t u d i e s on e s t r o g e n r e c e p t o r s i n t h e male 
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g e n i t a l o rgans a r e l i k e l y t o "be c r i t i c i s e d on t h e grounds t h a t 
e s t r o g e n r e c e p t o r s on ly b ind t h e hormones and t h a t Toy measur ing 
t h e r e c e p t o r s , one i s not measur ing t h e e f f e c t of t h e e s t r o g e n 
upon c e l l s of male s e x a c c e s s o r i e s , That i s to say t h a t one 
i s measur ing what i s a v a i l a b l e t o b i n d e s t r o g e n i n t h e androgen 
' t a r g e t ' o rgans r a t h e r t han t h e f u n c t i o n of e s t r o g e n i t s e l f . 
The only e x p l a n a t i o n t h a t can be o f f e r e d t o answer t h i s 
c r i t i c i s m i s t h a t i f we a c c e p t t h a t t h e " r e c e p t o r " i s a mach i -
n e r y , a mechanism between t h e hormone and i t s e f f e c t , d e t e r -
mina t ion of i t s " c o n c e n t r a t i o n " i n t h e c y t o s o l i c f r a c t i o n 
g i v e s an i n d e x of t h e p o t e n t i a l of t h e c e l l s to respond t o t h e 
s p e c i f i c hormone. I t must a l s o be remembered t h a t i f e s t r o g e n 
and androgen r e c e p t o r s a r e d i s t i n c t , we canno t expect e s t r o g e n 
to i n t e r a c t w i t h androgen r e c e p t o r and c o n v e r s e l y androgen t o 
i n t e r a c t w i t h t h e e s t r o g e n r e c e p t o r when t h e hormones a r e 
p r e s e n t i n p h y s i o l o g i c a l l e v e l . 
I n u n d e r t a k i n g the p r e s e n t i n v e s t i g a t i o n s on t h e r o l e of 
e s t r o g e n and e s t r o g e n r e c e p t o r s i n t h e male a c c e s s o r y g e n i t a l 
o r g a n s , t h e i n v e s t i g a t o r assumed t h a t t h e two r e c e p t o r 
(androgen and e s t rogen ) p r o t e i n s a r e d i s t i n c t , t h a t t h e a n d r o -
gen be ing t h e male s ex hormone, e s t r o g e n a c t i o n i n t h e male 
o rgans may on ly be s u b s e r v i e n t to androgen a c t i o n and t h a t 
e s t r o g e n r e c e p t o r s may have 'some' u n i d e n t i f i e d r e g u l a t o r y 
r o l e . With a view t o o b t a i n e x p e r i m e n t a l ev idence t o t h e s e 
a s s u m p t i o n s , t h e au tho r f o l l o w e d t h e c l a s s i c a l p h y s i o l o g i c a l 
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approach t o v i s u a l i s e t h a t p r e s e n c e of e s t r o g e n r e c e p t o r s w i l l 
be r e v e a l e d by s e l e c t i v e up take and r e t e n t i o n of e s t r o g e n by 
t h e t a r g e t t i s s u e s and t h i s i n t u r n w i l l be under androgen ic 
c o n t r o l . A p p r o p r i a t e exper iments were c a r r i e d ou t to demons-
t r a t e t h e p r e sence of r e c e p t o r s s p e c i f i c f o r e s t r o g e n i n t h e 
ep id idymis (and p r o s t a t e ) of r a t . A p r e l i m i n a r y s t u d y was 
c a r r i e d ou t on t h e b i o l o g i c a l r e sponse of t h e immature monkey 
ep id idymis to e s t r o g e n and t h e s tudy a l s o r e v e a l e d t h e p r e sence 
of an e s t r o g e n b i n d i n g p r o t e i n - i n t h i s o r g a n . I n t h e absence 
of s p e c i f i c and r e s p o n s e t h a t cou ld be used a s an i n d e x of 
e s t r o g e n a c t i o n , t h e growth and s e c r e t o r y a c t i v i t y of t h e two 
organs were used a s a measure of e s t r o g e n a c t i o n . I f e s t r o g e n 
promotes t h e s e c r e t o r y a c t i v i t y of t h e e p i d i d y m i s , t h e 
q u e s t i o n t h a t f o l l o w s i s why t h e r e i s need f o r two d i f f e r e n t 
hormones ( e s t r o g e n and androgen) to pe r fo rm t h e same f u n c t i o n 
( s t i m u l a t i o n of s e c r e t i o n ) . One p o s s i b i l i t y i s t h a t under 
p h y s i o l o g i c a l c o n d i t i o n s , t h e two hormones have a s y n e r g i s t i c 
r o l e . The p r e c i s e mechanism of synerg ism i s , however , n o t 
c l e a r . There i s some e v i d e n c e to s u g g e s t t h a t e s t r o g e n 
s t i m u l a t e s t h e ep id idymal c o n t r a c t i l i t y t h u s a i d i n g i n sperm 
t r a n s p o r t . There i s a l s o t h e s u g g e s t i o n t h a t e s t r o g e n a c t s i n 
c o o p e r a t i o n w i th androgen t o m a i n t a i n a normal r a t e of sperm 
t r a n s p o r t t h rough t h e male g e n i t a l t r a c t . 
The i n v e s t i g a t o r has succeeded i n d e m o n s t r a t i n g t h e 
p r e sence of e s t r o g e n r e c e p t o r i n the ep id idymis , and e s t r o g e n 
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induced s t i m u l a t i o n of t he s e c r e t o r y f u n c t i o n of t h e o r g a n . 
I t i s , however, p remature t o a s s i g n a d e f i n i t e r o l e t o e s t r o g e n 
r e c e p t o r i n t h e r e g u l a t i o n of the p h y s i o l o g y of t h e e p i d i d y m i s . 
There i s , t h e r e f o r e , need f o r f u r t h e r s t u d i e s and t h e p r e s e n t 
i n t e g r a t e d approach i s on ly a f i r s t s t e p i n t h a t d i r e c t i o n . 
